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Ihe Outlook 


Design Policy 
RECENT letter written by Mr. Leslie Frise to The 
Daily Telegraph raises points of importance, not 
only in connection with the Brabazon, to which 
it specifically refers, but to design policy generally in 
view of the present position. : 

Briefly, the argument advanced by Mr. Frise is that 
it was a waste of time and man-power to put coupled 
piston engines into the first Brabazon, and that the right 
thing to do would have been, as apparently he advocated 
while he was chief designer to Bristols, to wait until the 
airscrew/turbine power plants were ready. (The first 
machine will be used for test-flying purposes only and 
not put on operational service.) 

One thing should be borne in mind in this connection. 
Mr. Frise mentions that it is five years since the project 
was conceived. That takes us back to a period when, 
as we now all realize, there was a lot of unwarranted 
optimism concerning airscrew/turbines and the length 
of time which their development and bringing to perfec- 
tion would be likely to take. We are wiser, and not a 
little sadder, now. Is it not just possible that the decision 
to put coupled Centaurus piston engines into the 
Brabazon prototype may turn out to have been a good 
thing after all? 

The answer to that question appears to depend mainly 
upon the time lag before the Proteus airscrew/ turbine 
is ready for service. Should that be unduly prolonged, 
“the little flying experience to be gained from this proto- 
type’’ mentioned by Mr. Frise might conceivably turn 
into quite a lot of flying experience. Thus, by the time 
the turbines are available for scheduled route operation, 
the airframe should have all necessary modifications in- 
corporated. In an aircraft the size of the Brabazon 
there are many chances of ‘teething troubles,’’ and 
surely it is better to get as many. of them over as pos- 


Sible than to put unproved power plants into an un- 


proved airframe. 
B 


The key to Mr. Frise’s argument appears to be his 
statement that the flying experience with the prototype 
will have been too dearly bought, ‘‘ bearing in mind how 
greatly this has delayed the realization of the actual 
aircraft for operation on the Atlantic.’’ We wonder 
if that is really so? Mr. Frise certainly knows the 
Bristol set-up more intimately than we can claim to 
know it, but we are under the impression that the team 
which has designed the Centaurus installation is not, 
speaking generally, the same as that which is responsible 
for Proteus development. If we are right, the decision to 
use coupled piston engines in the prototype cannot have 
caused very much delay in the realization of the actual 
machine, unless it should prove later that this installa- 
tion gives so much trouble that flying hours are thereby 
severely restricted. From bench tests there does not 
appear to be cause for undue pessimism in this respect, 
although one must never forget that there is a world 
of difference between bench running and running in 
actual flight in the airframe. That, of course, applies 
to airscrew/turbines no less than to piston engines ; 
hence the custom, which is now becoming general, ot 
flight-testing these power plants as “‘ extras’’ in piston- 
driven aircraft. 


Helicopter Progress 

TTENTION is drawn by the very detailed illus- 
A trated description in this issue of the Bristol 171 
to the subject of helicopters, and for the first 
time it has become possible to evaluate its many in- 
genious features. They include, it will be observed, 
several which were characteristic of the earlier jump- 
start machine designed by Mr. Raoul Hafner, such as 
the ‘‘spider’’ for controlling cyclic pitch, and the tie- 
rod mounting of the blades. The latter resulted in very 
light control, since friction was reduced to a minimum 
by the fact that the only resistance to be overcome was 

the low torsional stiffness of the tie-rods. 
Although the details are slightly different, the basic 
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principle of the 171 rotor head remains the same, and 
as the little A.R.111 gyroplane was a particularly 
pleasant machine, one may expect the new helicopter 
version to inherit some of its characteristics. But look- 
ing at the details of the rotor head of the A.R.111 in 
the description which we published in our issue of 
February 18th,- 1937, it is impossible not to be im- 
pressed by the vast extra complication rendered neces- 
sary by changing from jump-start gyroplane to full 
helicopter. We would not for one moment suggest that 
helicopter development should not go ahead as fast as 
we can make it, but we do feel a slight regret that the 
gyroplane has been abandoned altogether. It went a 
long way towards giving the advantages of the heli- 
copter, the jump start and short landing run enabling 
it to operate from quite restricted spaces and very in- 
ferior surfaces, and it achieved this ability with what 
was relatively a very simple rotor mechanism. It 
appears that there is now almost universal agreement 
that the small single-seater or two-seater helicopter is 
never likely to be a low-priced aircraft. The small 
jump-start gyroplane might thus fill that gap. 


Axing Our Future? 
HERE appears to be very grave danger that 
among the economy measures to be taken by the 
Government in the alleged interest of exports may 
be the scrapping of the three advanced aircraft types 
upon which work is now proceeding: the Bristol 
Brabazon, the de Havilland 106 and the Saro S.R.45 
flying boat. If the Government should be short-sighted 
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enough to take such a step, it would be a calamity. 

In its own particular field each of these three types 
represents the very most modern knowledge, and to 
throw that away at a time when we can begin to see the 
tangible results of the vast amount of thought and work 
which have gone into their planning and production 
would be sheer lunacy. 

Does the Government, we wonder, realize that if this 
were done it would mean that British operating com- 
panies would be compelled to buy American aircraft, the 
very thing the Government stopped? The damage would 
not end there. Our present lead in jet and turbine power 
plants would receive a serious setback. > 








BOMBER MISSIONARIES : Seen with their Lincoln Il ‘ Crusader’’ are officers of the Central Bomber Establishment and the crew, who left 


Marham over the week-end on a mission to the Far East, Australia and New Zealand (see “ Flight’’ of October !6th). 


From left to right 


standing, are S/L. G. H. Dhenin, W/C. L. Kelly, W/C. E. J. Palmer, G/C. S. O. Bufton, A. Cdre. G. R. C. Spencer (Officer Commanding C.B.E., 


not taking part in the flight), S/L. L. McArdle, F/L. K. L. Hughes, S/L. D. Clare and F/L. A. Green. 


Seated are F/O. J. Spruce, Sgt. J. 


Holdsworth, Sgt. J]. Whittle and Sgt. G. Faulkner. 
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An impression of the relative sizes of the 1,200 equivalent h.p. Mamba and the 1,600 h.p. Merlins is given by this photograph of the 
“«Mambalanc’’ preparing to take off for delivery to Bitteswell airfield. 


The *Mambalanc”’ Delivered 


Air Service Training Convert and Fly the First Mamba Test Bed 


South of England has doubted his eyesight during the 

last week or two on seeing a strange five-engined air- 
craft passing overhead. Certainly the Mamba-Lancaster 
test bed which recently made its first flight from Hamble 
is an unusual and grotesque-looking machine. Basically 
a Lancaster, it has four Merlin 85 circular-section power 
plants of a type similar to those in the Avro Lincoln, 
a faired-over tail turret and, most important, an Armstrong 
Siddeley Mamba airscrew turbine neatly installed into a 
redesigned nose unit. Below the nose is a large fairing 
from which protrudes the Mamba’s jet pipe at an angle 
of 20 degrees to the horizontal. 

Air Service Training, Ltd., of Hamble, have been re- 
sponsible for the installation of the Mamba in the nose of 
the aircraft, a job which entailed a complete redesign of 
the front end from number one frame (coincident wjth the 
instrument panel), the provision of pilot’s ‘‘ throttle’’ and 
essential instruments for the Mamba . 
(jet pipe temperature, r.p.m., indica- 
tor, air intake pitot), and the intri- 
cate wiring and plumbing of the 
observer’s large panel in the rear 
fuselage beneath the mid-upper turret 
position.. In addition to the main 
panel there is also an automatic 
observer of the usual type incorporat- 
ing two Service pattern P.24 cameras. 
Other work entailed in the preparation 
of the flying test bed was the provi- 
sion of light, heat and intercom. for 
the observer, and the re-arrangement . 
of the fuel system to carry petrol in j 
the main number one tanks only and 
kerosene in the twos and threes. In 
addition, a forward escape hatch 


I is probable that more than one observer in the 


“ Flight” photograph 
Beneath the strange proboscis are mem- 
bers of the crew, (left to right) J. Curtis 
and B. H. Slatter of Armstrong Siddeley 
Motors Ltd., W/C. H. P. Powell, A.F.C., 
the pilot, and R. F. Collas, both of Air 
Service Training Ltd. Note the’Mamba’s 

jet pipe below the cockpit. 


below the normal F/E’s station is required to replace the 
standard one in the Lancaster nose. The new escape hatch 
presented quite a problem. It was necessary to shorten 
the starboard bomb door and provide a sort of chute with 
removable lid in the cockpit floor and jettisonable panel 
in the outer skin. 


Fireproof Installation 


Details of the Mamba installation are being withheld at 
present, but it may be said that the engine is contained 
in a stainless-steel fireproof compartment within the nose, 
and that the new nose itself is very neatly faired-in con- 
sidering the enormous difference in diameter between the 
Mamba nose and Lancaster fuselage. The fit of the panels 
and the finish indicate a very high standard of. workman- 
ship. The air intake for the Mamba’s oil cooler is seen 


as a small slot in the nose ring around the annular main 
air intake to the compressor and the exit is through one 
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The “Mambalanc” Delivered ..... 





of the several small vents farther back in the cowling. 
The other vents are for the oil tank breather, the gas 
starter exhaust, and for extracting air from the engine 
compartment. 

Before delivery of the aircraft to Armstrong Siddeley 
Motors, Ltd., at Bitteswell airfield, Air Service Training 
completed four acceptance flights with W/C. Powell at 
the controls. Efficient working of engine controls and 
satisfactory handling of the aircraft generally were the 
requirements. S/L. Price Owen will now commence 
Mamba engine performance tests for the manufacturers. 





The five-engined test bed dives over Hamble in salute. 


Before departing W/C. Powell made a 
second fly-past with outboard Merlins feathered. 
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During the acceptance flights from Hamble the Mamba 
was used on a take-off and was also run up to full power 
at medium altitudes. The normal practice will probably 
be to take off on the Merlins and then unfeather the 
Mamba in flight and so obtain a windmill start. It was 
mentioned that the effect of unfeathering the Mamba and 
adding its power to the four Merlins was to increase the 
indicated cruising speed of the Lancaster from 205 m.p.h. 
to 235 m.p.h. at about 5,oooft. 

The Mamba is the third British airscrew turbine to fly 
on development trials prior to production, the first and 


second were the Bristol Theseus and Rolls-Royce Dart.’ 


Incidentally, the first airscrew-driving turbine to become 
airborne was the R.R. Trent, purely a research and 
experimental adaptation of a 

> pure jet unit. In addition 


the American General- 
Electric T:.G.100 flew in 
December, 1945, and has 


more recently reappeared in 
a Ryan ‘‘ push-pull’’ two- 
engined fighter. 

This first ‘‘Mambalanc” 
started its engine test career 
with the Rolls-Royce Com- 
pany at Hucknall and was 
later transferred to Arm- 
strong Siddeley Motors, Ltd., 
for installation of their ex- 
perimental A.S.X. pure jet 
unit beneath the bomb bay. 
A second ‘‘Mambalanc” 
with standard Merlin engines 
is well on its way to com- 
pletion. It is to be delivered 
to Farnborough for research 
into gas turbine icing prob- 
lems. (An illustration of the 
Rolls-Royce Dart Lancaster 
appears on page 501.) 





Speed-Record Turbine 


Features of the General Electric TG 180 (J-35) as Used in the 650-m.p.h. Skystreak 


F: 1 &: nomenclature of American gas turbines is as strange 
to British eyes and ears as is the system of designation 
used for U.S. military aircraft. This being so it must 

be explained that, although the power unit of the Douglas 

Skystreak record holder is known in the U.S. Army Air Forces 

as the J-35, the manufacturers’ own designation is TG 180. 

The precise rating of the TG 180 installed in the Skystreak 

which averaged 650.6 m.p.h. at Muroc has not been announced, 

but it is known that the standard rating is 4,000 lb static 
thrust. The unit was designed by the General Electric Com- 
pany and manufactured by the Allison Division of General 

Motors. 

A wide variety of military aircraft are already powered with 
this type of turbine. It was first used as the power plant of 
the Republic P-84 (Thunderjet) and later in the twin-jet 
Douglas XB-43 bomber. The North American’ XB-45, and 
Consolidated Vultee XB-46 have four TG 180s apiece, the 
Martin XB-48 has six, and the Northrop YB-49 has eight. 

The axial-flow compressor of the TG 180 has eleven stages 
and the two-piece aluminium alloy stator casing has eleven 
rows of steel compressor blades, one row of steel inlet guide 
vanes and one row of steel straightening vanes. Ten aluminium, 
and one steel alloy, rotor discs are shrunk on the steel shaft, 
each disc having one row of steel blades, The shaft is sup- 
ported by one roller bearing and one ball thrust bearing. A 
splined shaft connects the compressor with the turbine rotor 
shaft. The compression ratio is 4:1. 

In each of the direct-flow inter-connected stainless steel com- 
bustion chambers is a perforated stainless steel flame tube 
and one duplex fuel ignition nozzle, with down-stream 
injection. 

The single-stage turbine has a fabricated stainless steel 


casing and diaphragm, with inserted nozzle guide vanes. The 
shaft and hub forging are of ‘‘ 4340’’ steel, and are welded 
to the alloy disc, which in turn, has alloy steel ‘‘ buckets” 
welded to the rim. Two roller bearings support the hollow 
turbine shaft. 

The lubrication system embodies a multi-plunger, pressure 
pump and scavenge pump. There is a pressure feed and return 
oil system for the front bearing and accessory gears, and an 
oil spray, with air blast cooling from the fourth stage of the 
compressor, for the three rear bearings. 

Dimensions of the TG 180 are: maximum diameter, 37.5in, 
length 166in, weight 2,400lb, . 


DEATH OF BERNARD LEAK 


bagi the death, at the early age of 40, of Bernard V. Leak, 
A.F.R.Ae.S., the aircraft world has lost a man who, in 
the opinion of many, would have made a name for himself as 
a designer. Mr. Leak, who had been seriously ill since March 
of this year, was chief designer to Folland Aircraft, Ltd. 
He died on October 18th and was buried at Gorleston, Norfolk, 
on October 22nd. 

Bernard Leak had spent all his career in aviation, beginning 
with an apprenticeship to Boulton and Paul at Norwich, and 
serving afterwards with several British firms including 
Handley Page, Westland, Vickers and de Havilland. He 
became a director and chief engineer of Chrislea Aircraft, Ltd., 
and had previous experience of the American aircraft industry, 
first with Taylor Bros. and the Nicholson Aircraft Corporation, 
and later was on the British Air Commission in Washington 
from 1940 to 1945. In addition to all this, Bernard Leak found 
time to become a glider pilot of-note, holding ‘‘ A,’’ ‘‘B’’ and 
““C”’ licences as well as an American Private Pilot's licence. 
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The Sperry Pilot Aid (amy 


Introductory Details of a Simplified Autopilot 
for the Lighter Types of Aircraft 


P to the present time there has not existed an aytomatic 
pilot sufficiently small in size, weight and price to make 
it a tenable proposition for aircraft of much below 15,000 
Ib all-up weight. In view of this, the Sperry Gyroscope Com- 
pany, Ltd., of London, decided about two years ago that there 
was a definite potential demand among the feeder-line, charter 
and small types of aircraft for a simple, light, inexpensive and 
reliable automatic pilot which, whilst not embodying all the 
refinements of the heavier and more elaborate autopilots de- 
manded by large aircraft, would effectively supply the require- 
ments of aircraft in the lighter classes. 

Development work was started at the end of 1945 on the 
broad specification that the autopilot should be capable of 
controlling aircraft of up to about 15,000 lb weight in straight 
flight and turns; should be simple and reliable; should weigh 
not more than 30 lb? and, if possible, sell for £400 or less. As 
most of the aircraft in the class envisaged employ vacuum- 
operated flight instruments and a D.C. electrical system, no 
other form of power supply for the autopilot was considered. 
The final experimental prototype was produced at the end 
of 1946, and after the first test flights an officially requested 
demonstration was given—with complete success—to the 
Ministry of Supply. 

The Pilot Aid, as the new device is known, incorporates an 
air-driven vertical gyro fitted with potentiometer pick-offs for 
detecting roll and pitch. Electrica] D.C. signals are converted 
into the movement of pneumatic valves by means of differen- 
tial polarized relays. The valves admit air pressure to linear 
servos on which feed-back potentiometers are fitted to produce 
backing-off signals which ensure that the servo movement is 
proportional to the gyro displacement. A pick-off potentio- 
meter is also fitted to a standard Directional Gyro and the 
signals are made to operate the roll relay valve differentially 
so that the aircraft maintains heading through aileron control. 
The power supply required is 4o watts D.C. and air pressure 
at 12 Ib/sq in, the latter being conveniently taken from the 
pressure side of a standard vacuum pump. 

The control system relies on the aerodynamic damping of 
the aircraft in which it is installed so that stiffness (i.e., 
the amount of control applied per 1 deg displacement) and, 
therefore, the zero sensitivity has an optimum value which 
cannot be exceeded without oscillation. In rough air the pilot 
can increase the stiffness beyond its deadbeat damping value 
since a certain amount of oscillation is lost in the general 
bumpiness; a greater degree of sensitivity is consequently 
obtained. 





The gyro relay unit is remarkably compact, as may be discerned from 
this view showing it with the cover removed. Th2 dimensions are 
roughly 10in x 7in x 7in. 


The control box is neat 
and simple, and incor- 
porates the engage 
switch, pitch attituce 
cont:ol, and ‘‘stiff- 
ness’’ control. Direc- 
tional control is given 
through the a2apted 
directional gyro. 





The pilot is furnished with control whereby he can apply 
banked turns within 20 deg limits of roll, and climb and dive 
within pitching limits of + 10 deg. He may also alter course 
by caging and resetting the Directional Gyro; the aircraft 
then goes into a banked turn and levels out at the new datum. 
An advantage of the system is that the gyro is left con- 
tinuously running so that there is no waiting period before 
engaging. The autopilot is engaged simply by operating an 
electric on-off switch. 

As illustrated im the schematic layout diagram, the electrical 
system for each axis of control consists basically of two bridge 
circuits, each of which operates a signal coil in the respective 
polarized relay. In the pitch system either the gyro pick-off 
or pilot’s pitch trim potentiometers may produce a signal 
in the ‘‘ pick-off’’ coil. The pneumatic valve is opened and 
the servo operated until an opposite signal is generated in the 
feed-back coil by the servo feed-back potentiometer. A small 
trimmer completes the ‘‘ feed-back’’ bridge for datum trim- 
ming on installation. The roll system is similar except that 
the Directional Gyro pick-off replaces the pilot’s trim. In 
each feed-back line a variable resistance is incorporated . in 
order to provide a stiffness adjustment to suit individual air- 
craft. The pilot’s stiffness control—for use in rough weather 
—is a potentiometer which drops the voltage of the positive 
line to all feed-back circuits. 

It is desirable to have a large pick-off range coupled with a 


. maximum signal per degree of displacement and adequate 


mechanical sensitivity. These requirements, however, are not 
compatible, and a careful compromise had to ke effected with 
due regard being given to the performance of the polarized 
relays, valve characteristics, and the servo power required to 
initiate control movement, 


Electro-Pneumatic Circuits 


Each relay unit contains two polarized relays, pneumatic 
valves and a magnetic cut-out valve. The polarized relays add 
the signals received’ from pick-off and feed-back bridge cir- 
cuits, and transform the resulting signal into a proportional 
mechanical movement of the pneumatic valve piston. Since 
the signals received from the pick-off are small and the friction 
of the valves and bearings relatively large, a mechanical 
“dither’’ is imparted to the valve piston by applying an 
alternating current to the centre tapping of the relay polarized 
coil. 

The outlet ports of each valve are connected to the servos 
by suitable pipe lines. In the valve assembly two further 
outlets are provided so that the lines from valves to servos are 
spring loaded and open to atmosphere when the control is not 
in use. All four of these ports are grouped together and are 
covered by a valve which is closed magnetically when the pilot 
operates the engage switch. 

The gyro unit houses the vertical gyro movement, vibrator, 
trimmers, etc., and. forms the main junction box for all com- 
ponents. The gyro itself is a standard Mark 1 B air-driven 
Artificial Horizon movement mounted on a suitable cradle and 
modified by the addition of pick-off potentiometers. © It is 
driven by pressure instead of suction, and the horizon bar 
assembly is, of course, removed. The pendulous body is 
modified by reducing the port area and increasing the clear- 
ance between the vanes and body to avoid sticking due to oil 
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vapour, but at the same time 
maiptaining standard erecting 
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of the vacuum pump is reduced x 








to 12 Ilb/sq in. Entry, exit 
and exhaust ports are so 
arranged as to give oil separa- 
tion, the exhaust line being 
led to the oil header tank. 

Both servos are similar and are of the double-acting jack 
type. The pistons are leather cup-washers fitted to a piston 
rod which runs through a bearing at one end of the barrel 
only. Attachment bearings are of universal self-aligning 
type. The feed-back potentiometer is a separate sub-assembly 
strapped to the side of the servo barrel and operated by. a 
plunger connected to the free end of the piston rod. It has 
270 deg of adjustment about the barrel to suit varying 
installations. 

This all-British production meets the original specification 
requirements and is the lightest automatic pilot in the world, 


“ DITHER’ CENTRE TAPPING 


Schematic layout diagram illustrating the electrical circuit geography of the system. 


the actual weight of the units being only 17} lb; in point of 
fact, if a Directional Gyro is already fitted to the aircraft—as 
would most frequently be the case—only 134 Ib extra weight 
is-incurred. Despite the considerable rise in production costs 
during the past two years, even the price is within the original 
specification figure. Partly as a result of the successful demon- 
stration of the Pilot Aid, Sperry’s have received a contract 
to develop a new lightweight electric automatic pilot capable 
of handling even the large types of aircraft and combining all 
the latest refinements. This work is in progress at the present 
time. 





Mediterranean Air Power 


t fag a lecture to the Royal United Service Institution on Octo- 
ber 22nd, Air Marshal Sir Hugh P. Lloyd, R.A.F. Instruc- 
tor at the Imperial Defence College, said that air power had 
become the one outstanding and dominant factor in the world 
to-day. The title of the Air Marshal’s lecture was Allied Air 
Power in the Mediterranean, a subject he knows well, having 
held various senior R.A.F. appointments in the Mediterranean 
area during the war. Next month he is to take over the post 
of Air Commander-in-Chief, Air Command, Far East. 

A future enemy, like Hitler, said Sir Hugh, would hope for 
a quick decision. The campaigns in the Mediterranean 
showed clearly the extent of our gloomy position in the middle 
of 1939 and how it had taken us three years to gain the 
initiative. ‘‘ Looking into the future, I find it hard to believe 
that we will be given that period of grace again,’’ he said. 
‘* As I do not see this.country, or indeed any other democracy, 
maintaining adequate armed forces in peacetime, I suggest the 
answer for the future is: first, to be more selective in the 
allocation of our national effort to military defence; second, to 
pay more regard to the principle of economy of force; and 
third, to keep the component parts of the war machine properly 


balanced, united, efficient, and able to strike—instantly and 
decisively.” 

Sir Hugh believed that the Axis Air Forces failed because the 
enemy only appreciated the defensive value of the air, and 
failed to see its potentialities as an active force. When Rommel 
stood at the gates of Egypt, a few thousand tons of bombs 
dropped each month on the Egyptian ports, combined with an 
offensive against shipping at sea, would have allowed us little 
hope of an ‘‘El Alamein.’’ It was clear from the Mediter- 
ranean campaigns, and from other evidence, that Hitler and 
the German General Staff thought essentially in terms of land 
warfare. In their eyes, the Luftwaffe was merely an ancillary 
to the ground forces. They. failed to understand air power 
even more completely than they failed to understand sea power, 
nor did they understand how to exercise air power in the 

. strategic sense. 

Discussing the protection of shipping, Sir Hugh said that he 
had never been able to understand the excitement about the 
so-called ‘‘escape’’ of the German warships from Brest and 
their safe journey up the Channel. This was a parallel with 
the sailing of our convoys through the Sicilian straits. 





PARACHUTISTS GET TOGETHER 


NOTHER event of interest to take place on Saturday, 
November ist, is the annual reunion of the Canopy Club, 
the association of ex-R.A.F. Ringway parachute instructors. 
Some 200 instructors from Ringway all made over a hundred 
descents each during the war, and between them they have 
well over 30,000 drops to their credit. ‘They were over Nor- 
mandy on D-Day, and flew on many pre-D-Day secret 
missions. A handful of them actually became agents them- 
selves. Although the parachute school still functions at Upper 
Heyford, Oxfordshire, most of the instructors have returned to 
their civilian occupations. The Canopy Club counts amongst 
its civiliag members a ballet dancer, a film stunt man, a circus 
bare-back rider, and a B.B.C. producer. 


$.51 OPERATION COSTS 


tS eee have been quoted in America for the operating 
costs of the S.51’ helicopter, assuming a utilization of 
1,000 hours a year, and splitting ground crew wages between 
an estimated fleet of five S.51s. The S.51, it will be remem- 


bered, carries a pilot and three passengers at a cruising speed 
of around 80 m.p.h. 


The cost figure for one hour’s operation is 49 dollars 26 cents, 
or approximately #11. This figure is arrived at by adding 
the following hourly figures: 


Item. Dollars. 
PRC ANG OO! 55 iss ae ss.a.s Saas Rs 5-94 
Maintenance and service .......... 5.10 
Overhauls and spare parts ........ 8.75 
WIOMIOGINCOIE 865s! c eens Che eies 15.92 
PRRUPANGE Se Aare sc eelebe seks dices 5-75 
TRARPHIARS Cs leg hiv eee + 9 ties 0.60 


PHOUS SRIALY cs: Shea neers <see 7-20 
A rough estimate of the hourly cost of a single $.51 in this 
country at the present time is £20 per hour. 


CAMBRIDGE RESERVE “AT HOME’’ 


N Saturday, November 1st, No. 5 Reserve Centre of the 

R.A.F.V.R. and the Cambridge University Air Squadron 
will be ‘‘ At Home’’ to members and their friends. and to any- 
one who is eligible for R.A.F.V.R. membership. Events at 
the aerodrome at New Market Road, Cambridge, on this day 
will include flying competitions between the two units, forma- 
tion flying, forced landing contests, and aerobatics in Tigef 
Moths and gliders, 
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HAPPILY MARRIED : 
dynamic refinement of the “‘ flying wing. 





FLIGHT 





491 





Since the advent of jet power, designers of large aircraft have striven to wed this system of propulsion to the aero- 
Flight has frequently drawn attention to the benefits of this union, and while awaiting news of 
the flight of our own A.W.52, is happy to publish this view of the Northrop YB-39’s maiden take-off on October 2Ist. 


There are many people 


in this country who will join us in congratulating Mr. Jack Northrop on this happy and significant occasion. 


AND THERE 


HER 


Netherlands Meteors 
N order has been placed by the 
Netherlands Government for a quan- 
tity of Gloster Meteor IVs to equip inter- 
ceptor squadrons. The number to be 
supplied is dependent upon R.A.F. 
requirements. 


New Honour for A. Cdre. Whittle 

HE Institution of Civil Engineers 

announces that the Kelvin Gold 
Medal for 1947 has been awarded to 
A. Cdre. Frank Whittle ‘‘in recognition 
of the eminent services he has rendered 
to engineering science in those branches 
of engineering work with which Lord 
Kelvin was especially identified.’’ The 
Kelvin Gold Medal is presented trienni- 
ally, the recipient being chosen by a com- 
mittee composed of the presidents cf 
eight technical institutions. 


Rhodesian Tour 

HE Canadian de Havilland Chip- 

munk has recently been seen in 
Southern Rhodesia where it is on a 
demonstration tour of the colony. During 
a comparative take-off test with a Tiger 
Moth from an airfield nearly 5,000 feet 
above sea level, the Moth is said to have 
“unstuck ’’ three seconds earlier than the 
Chipmunk, but the Canadian machine 
out-climbed the biplane and at the air- 
field boundary was 500 feet above it. 


In the Clouds 

HE astonishing variety of articles left 

behind by air travellers would indi- 
cate that they are very much “‘in the 
clouds ’’ in more senses than one. Hats, 
a yard of macaroni, a folding perambu- 
lator, children’s toys, coats, a portable 
typewriter, books, spectacles and pipes 
are lying unclaimed in B.O.A.C.’s Lost 
Property Office at Airways Terminal, 


London. Airways officials are mystified 
because many of the owners make little 
attempt to trace their property. 


No Paris Show 


WING to the fact that the Grand 

Palais des Champs Elysees will not 
be available, the French aircraft industry 
has decided not to hold a Paris Aero 
Show next year. The intention had been 
to hold the exhibition during the last 
week in May and the first in June, but 
instead it will take place in 1949. 


Chatter-Box 

A> part of a publicity scheme to pro- 

mote the use of airmail in the 
U.S.A., the postal authorities there have 
introduced a ‘‘talking’’  letter-box. 
Each time a letter is dropped into the 
box a disembodied voice says, ‘‘ Thank 
you for the letter. I hope it is an air- 


6 GORE 


mail letter.’ It then reminds the sender 
that, ‘‘the airmail rate is now 5 cents 
to any place where the American flag 
flies.”’ During the last six months, 
since the rates have been reduced, air- 
mail from the U.S. to foreign countries 
has nearly doubled. 


London Club Ball 


S Rang first post-war ball of the London 

Aeroplane Club is to be held on 
Friday, November 21st, and not on 
Saturday, November ist, as announced 
in error in our last issue. 


Air Fair 
A NINE-DAY International Air Exhi- 
bition is to be opened in New York 
next July to celebrate the city’s golden 
jubilee. The exhibition has been planned 
to coincide with the official opening of 





MOBILE FLYING-BOAT DOCK : Developed by the U.S. Navy, this berth is built of pontoons 


and pulls out from the shore on a 600ft cable. 


Water jets nudge the boat to its mooring, 


and the tyres protect it from damage. 
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HERE AND 


THERE 





the new airport at Idlewild, Queen’s, 
which has been renamed the New York 
International Airport by the Port of New 
York Authority which operates it. An 
invitation to participate in the exhibition 
is to be sent to foreign nations. 


Strato-College 


| Si ecaba an important contribution 

towards increasing the safety of, 
and spreading general ‘knowledge about 
its aircraft, the Boeing Aircraft Company 
at Seattle is now running a Stratocruiser 
School for airline technicians. The 
school is operated on similar lines to the 
Flying and Superfortress schools estab- 
lished, by Boeing during the war which 
trained more than 40,000 men to main- 
tain and service these aircraft. 


Australian Requirements 
T is learnt that the Australian Govern- 
ment is seeking a number of modern 
carrier aircraft from Britain, to be used 
in the two aircraft carriers, which are to 
pe added to the Royal Australian Navy 
(reported in Flight last week). No de- 
cision has yet been reached on the type 
of,aircrait to be used, but it is possible 
that Seafires and Fireflies may be pur- 
chased. It is estimated that each carrier 
requires about 35 aircraft. 


K.L.M. Personnel Honoured 


EN members of K.L.M. have been 

honoured by Queen Wilhelmina in 
a recent Birthday Honours list: Mr. 

A. G. Sandberg, -President of the 
Council of Management becomes a Knight 
~ of the Order of the Netherland Lion; Mr. 
J. Martin and Mr. H. Veenendaal, vice- 
presidents, were made Officers of the 
Order of Oranje Nassau; and Comman- 
der L. Sillevis, a senior pilot, was made 
Knight of the Order of Oranje Nassau. 
Gold Medals of Honour were awarded to 
traffic and technical] personnel. 


Radar in Alaska 


{* is understood that £18,250,000 is 
being spent by the United States on 
building radar stations, bomber and 
fighter airfields, and underground com- 
mand posts in Alaska. The Air Force 
High Command has disclosed that over a 
hundred flights have been made over the 
North Pole and its vicinity to test men 
and equipment. 


Viking Record? 
{HAT is thought to be a 
record flight for any twin- 
engined aircraft was accom- 
plished recently when a Viking 
operated by Airwork, Ltd., on 
the Sudanese Government’s 
leave scheme left Wadi Halfa; 
530 miles south of Cairo—and 
touched down at Blackbushe 
airport at 8.40 p.m. the same 
day. The aircraft, which had 
no passengers cn board at the 
time, was piloted by Captain 
N. E. Waugh. 


Stars in the Sky 

} is possible that passengers 

on long-distance South 
African a*-liners will soon be 
able to sit back and watch their 
favourite film stars while flying. 
It is stated that airline officials 
in that country are satisfied 





TAKING THE STRAIN: 
On the production model 
of the Consolidated Vultee 
B-26 the two | 10in wheels 
ftted to the frototype 
model have been replaced 
by eight 56in wheels pro- 
viding a greater area over 
which to distribute the 
bomber’s 27¢,000!b weight. 
In comparison the Braba- 
zon’s 2.5,000Ib is sup- 
fo:ted by twin 62in wheels 
on each oleo leg. 


with a recent test carried 
out in a Skymaster while 
it circled over Johannes- 
burg-and 16 mm. films 
were screened. The pro- 
gramme included a fea- 
ture film and two Techni- 
colour cartoons and it is 
believed to be the first 
time a cinema show has 
been held on board a S. 
African airliner. 


Savings Chief 
OLLOWING the death this year of 
Field Marshal Sir Cyril Deverell, 
who controlled the Savings Movement in 
the Forces, Air Marshal Sir Richard 
Peck; K.C.B.,C.B., O.B.E:; has been 
appointed Vice-Chairman of the National 
Savings Committee, an honorary posi- 
tion which will give him charge of the 
Services national savings organization. 
During the late war Sir Richard served 
as Assistant Chief of Air Staff at the Air 
Ministry, a rank he held until his retire- 
ment last year. 


U.S. Production Down 
R. P. ECHOLS, President of the 
U.S. Aircraft Industries Associa- 
tion, has told President Truman’s Air 
Policy Commission in Washington that 
the production of fighting aircraft in the 
U.S. is lower to-day than at the start of 
1939. Declaring that from the low point 
in 1939 it took the industry five years 
to hit the peak output, Mr. Echols said 
that a well-organized and maintained 
planning programme ‘‘is the only way 
to fully meet the problem of maintain- 
ing preparedness at a cost which the 
country can stand.’”’ 








News in Brief 


HE Third British Commonwealth 

and Empire Lecture will be delivered 
this: year by Mr. James Bain, of Trans- 
Canada Airlines. The lecture is to be 
held to-day, Thursday, October 30th, at 
6 p.m., in the lecture hall of the Institu- 
tion of Civil Engineers, Great George 
Street, S.W.1. ° 


* * * 

Mr. J. A. V. Watson, O.B.E., Pub- 
licity Manager of C. C. Wakefield, has 
been promoted Personal Assistant to Mr. 
Alonzo Limb, the Company’s Joint 
Managing Director. In addition to his 
new appointment, Mr. Watson will con- 
tinue to control Castrol publicity 
activities. 

* * * 

Mr. H. G. Stanley, C.B.E., a director 
of the Champion Sparking Plug Com- 
pany, Limited, together with Mr. M. F. 
Sperryn, Secretary, left Heathrow Air- 
port for the U.S.A. last week in connec- 
tion with the expansion programme with 
which the Champion Company is plan- 
ning to meet the Government’s export 
target. 

* * * 

Two Swedish ships held up by engine 
trouble in transoceanic ports 
have lately received assistance 
from Scandinavian Airlines, 
who delivered spare parts to the 
ships from a factory in South 
Sweden. 

* * * 


Tests of the effects of ‘‘ near 
misses’’ with bombs, mines and 
torpedoes on warships in Loch 
Striven in the Firth of Clyde 
are being carried out by the 
Admiralty. One cruiser, three 
British destroyers, an ex-Ger- 
man destroyer and _ other 
smaller craft are being used for 
the trials. The Admiralty states 
that everything possible is 
being done to ensure that the 
trials do not conflict with the 
interests of the public in any 





way. 
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The Designer of the Planet Satellite Discusses Sir Roy Fedden’s New Ideal 


By J. N. D. HEENAN 


Roy Fedden, which appeared in Flight of August 
28th, 1 am sure Sir Roy will agree with me that it is 
difficult to predict the requirements of any group of people 
in the way of modern transportation, or anything else for 
that matter. However, I have no doubt that the thirteen 
points which he set out would provide an aircraft suitable 
for a large section of the people who require a fast and 
economical means of air transportation in the form of 
private ownership. I started thinking about this class of 
aircraft as a possible design study some two years ago and 
proceeded to design the Planet Satellite aircraft, which is 
now nearing completion. The details of this aircraft, which 
is a 4/5-seater, are well known to most of Flight’s readers, 
and although it complies with many of the points set out 
by Sir Roy Fedden, it does differ in one or two respects: 
chiefly that it has only one engine ; and secondly, it only 
accommodates four passengers in comfort without a pilot, 
or five passengers if three of them are small. 
Dealing with the points raised by Sir Roy Fedden in 
the order in which they appeared, I 


Wie reference to the article ‘‘ A New Ideal,’’ by Sir 


purchase and operate; a factor that does not appear to have 
guided Sir Roy. | It is a question of balancing the risks, small 
in these days, of a modern reliable engine cutting out, against 
the increased operating and capital cost of the twin-engine 
machine. 

(7) I am not sure what Sir Roy Fedden means—nor did he 
explain—by a very low landing and stalling speed. If he is 
thinking of something of the order of 40 miles an hour, this 
is, of course, almost impossible of attainment at the present 
time if it has to be combined with a high cruising speed and 
a good payload. However, providing the aircraft has good 
viceless stalling qualities, a safe, reliable stalling speed can 
be obtained in the neighbourhood of 55 miles an hour, and 
this is very satisfactory for the type of aircraft we are con- 
structing. 

(8) I do not entirely agree with the expression ‘‘a wide- 
track undercarriage,’ as this may not be essential. Possibly 
what Sir Roy means, and with this I agree, is that what is 
required is an undercarriage which allows the aircraft to 
land in a reasonable cross-wind or on rough ground without 
any danger of the wing-tip hitting. This can be accomplished 
in other ways, and with more advantages, than by using a 
wide undercarriage. For example, a bicycle undercarriage 

with wing-tip wheels might, in certain 





should like to make the following 
comments : — 

(1) I entirely agree that the lines of 
the passenger accommodation should 
follow closely those of a modern saloon 
car, rather than a motor coach. In the 
Planet aircraft I have accomplished this 





circumstances, be more advantageous 
than a normal undercarriage with a very 
wide track. 

(9) Fire-proofing is an essential fea- 
ture, and in the Pianet Satellite I have 
given a lot of thought to this. I contend 
that an engine in the fuselage is easier 





without difficulty and, at the same time, 
I have obtained a saloon which gives an 
almost perfect view for all the occupants 
and, I believe, a large measure of free- 
dom from the nuisance of noise. 

(2) Accommodation in luxury is pro- 
vided for three passengers and pilot, but 
as the rear seat is 49in wide inside the 
armrest, four passengers can be accom- 
modated for a shorter range. 

(3) It is, I consider, most important 
that adequate provision should be made 
for carrying substantial baggage. In the Planet aircraft, 
accommodation is therefore provided for 50 lb of baggage per 
passenger, or a total of 200 lb. The cubic capacity of the 
compartment is approximately 16 cu ft, so that there is ample 
room, which facilitates loading. 

(4) I agree that a still-air range of 1,000 miles is required 
at a reasonably high cruising speed. The Planet has 1,000- 
mile range with four occupants and 50 Ib baggage each, at a 
cruising speed of 191 m.p.h. when the engine is running at 
maximum weak mixture. This is considered by many as the 
Satellite’s major appeal. 

(5) With regard to blind-flying equipment, I agree with 
what Sir Roy Fedden states. However, I believe that the 
development of navigational sids now going ahead should, 
in a short period of time, provide the necessary equipment in 
a simple form which is easy 
to use. 

(6) It is easy to agree with 
Sir Roy Fedden that safety 
is a very important factor and 
that a conventional  twin- 
engine aircraft, in the case of 
one engine cutting, leaves 
something to be desired. With 
two engines im the fuselage 
driving one airscrew in the 
tail, there is no swing to the 
right or left in the event of 
one engine cutting. However, 








before one embarks on two 
engines, it is essential to 
realize that this means a 


more luxurious aircraft from 
all points of view, and one 
which is more expensive to 





to fire-proof efficiently than an engine 
in the wings because the air supply can 
be completely cut off. I entirely agree 
that fuel injection to the engine has 
obvious advantages from this point of 
view as well as many other desirable 
features. 

(10) Servicing and maintenance are 
rightfully raised as important points. I 
think there is a lot in the American auto- 
mobile psychology of servicing to a 


Layou: of aircraft 
with two engines 
over the C.G. 








el 





Model of the Planet Satellite showing the tricycle undercarriage 
and rear propeller. 


strict schedule, and this is the basis 
of the design of the Planet Satellite. 

(11) I agree with Sir Roy Fedden that the right type of 
man who would act as pilot-cum-engineer can be found for 
the right type of machine. I think that a salary of {1,000 
a year is, perhaps. on the high side, and many a go-ahead 
young man would welcome a job of this sort, where he would 
have an opportunity of gaining experience, seeing the world 
and meeting interesting people, at the same time as earning 
his keep. 

(12) From all the information I have been able to gather 
from various.parts of the world, I consider that an aircraft 
the size of the Planet, giving full four-seater accommodation 
in comfort, meets the requirements of most executives; and 
this, with a single engine, can be sold for half the price men- 
tioned by Sir Roy, or about £3,500. However, for the market 

where a full four-seater, plus 
. a pilot is required, the same 
general design of aircraft with 
a slightly larger fuselage can 
be built, incorporating twin 
engines driving a single air- 
screw. From my experience 
in designing and building the 
Planet, this could certainly 
be done for less than £7,000. 
As regards the running costs 
on the basis of 100,000 miles 
per year, I do not believe that 
the total should exceed £5,000 
per annum, which is Is per 
mile. Naturally this figure 
would vary in different parts 
of the world, due to varia- 
tions in the local price of 
fuel. 
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Turning now to the general design of the aircraft, I 
feel that Sir Roy Fedden’s first suggestion of putting two 
engines in the nose, with a bent shaft driving twin air- 
screws, is not the idealayout. First of all, there would be 
considerable noise from the engines in front; secondly, the 
bent shaft with universal joints would probably cause 
trouble at the wrong time, and it would, at any rate, be 
-heavier than straight shafts. Thirdly, I’do not feel that 
two airscrews -re really essential. Furthermore, the pas- 
sengers would be over the wing, if not slightly behind it, 
and their view would be considerably obstructed. 

The second suggestion of the twin boom is better, but 
there again I do not consider two airscrews are necessary, 
and the twin tai] boom arrangement is needlessly expen- 
sive. In a study I have made of an aircraft of the size 
suggested by Sir Roy Fedden, it seems to me that the 
single fuselage with the two engines located approximately 
on the c.g., with all the passengers and pilot forward, and 
with the two engines driving one airscrew through two 
clutches and a gear box, gives the simplest and cheapest 
arrangement. Other advantages of this are that the 
passengers are in the best position for obtaining an un- 
obstructed view of the countryside. Secondly, they are 
in the place where there is the minimum of noise and, 
lastly, this arrangement lends itself to very simple construc- 
tion. 

By making the aircraft in magnesium, the fuselage and 
the wings can be of pure monocoque construction, so that 
the total number of parts required is reduced to the very 
minimum, and a structure weight of about 25 per cent 
of the all-up weight can be obtained. Again, this aircraft, 
which has no bulbous projection for a windscreen as the 
upper portion of the nose is made of Perspex, gives mini- 
mum drag and maximum view. The new magnesium mate- 
rials which have been developed, such as the magnesium 
zirconium alloy, not only have considerably increased the 
physical properties of the previous alloys but, at the same 


time, reduce the corrosion difficulties to a negligible point, ~ 


being made of purer magnesium than hitherto. 


On another detail, however, I disagreed with Sir Roy | 
Fedden, or perhaps I should say I disagreed with those 9 
I refer to — 
the suggestion that lavatory accommodation should be ~ 
These things want looking at — 


who requested certain items of equipment. 


provided. in this aircraft. 


from the sensible point of view. If this is to be provided 
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then the fuselage should be tall enough for a man to stand 


up in, or at any ‘rate it should be 5ft 6in high. Asa 
circular fuselage is cheaper, in my opinion, than any other 
shape, and 5ft 6in is not required in the width to obtain 
the seating accommodation desired, it does not seem to 
me to be a commercial proposition to include a lavatory. 
Looking at it from the point of view of necessity, there 
are thousands of people in this world who think nothing 
of travelling ten hours a day in a car, but I have yet to 
meet with a request that a lavatory should be incorporated 
in one. It may be argued that you can pull up at a pub, 
but surely it would be more reasonable to land after three 
hours or so and stretch your legs than add several hundred 
pounds of weight to the aircraft, plus extra drag, all of 
which would make the price of using the lavatory, if 
calculated, look ridiculous. 
range of 1,000 miles and is flying at 200 m.p.h., I am quite 
certain the average user will land after two or three hours 
to break the monotony of the journey—lavatory or no 
lavatory. 

Lastly, I would like to say that I believe a twin-engine 
aircraft, designed on the lines I have mentioned above, 
could be designed for an all-up weight of less than 5,000 Ib 


to cruise at 2co m.p.h. on less horse power than given by 
Sir Roy Fedden. It would carry four passengers and pilot, 7 
with 200 Ib of baggage, at a price that would make it a © 


commercial proposition to large firms requiring this means 
of transport for the use of their executives. 

What I want now, to do this job, is a suitable engine 
at a reasonable price and a reasonable specific consump- 
tion of fuel. 





HELICOPTER RESCUE 


PrARLY last week the British Electric 
Traction Company, Ltd., in co- 
operation with Westland Aircraft, 
Ltd., staged a helicopter demonstration 
at Dungeness for the Elder Brethren 
of Trinity House and the Committee 
of Management of the Royal National 
Lifeboat Institution. The demonstra- 
tion was divided into three phases, 
designed to show that the helicopter is 
not only a practical flying machine, 
but that it is capable of performing 
sterling service in coastal and marine 
rescue work. 

Mr. Alan Bristow, flying a Westland- 
Sikorsky $.51 (top speed 103 m.p.h.), 
first showed the handling charac- 
teristics of the machine, and the pre- 
cise degree of control with which it can 
be operated, by hovering a few feet 
above the ground, flying forward, 
backward and sideways, and lastly by 
alighting upon the same spot from 
which he had-left the ground. 

The second and third phases of the 
trials were more spectacular. Mr. 
Norman .Hill, of the British Electric 
Traction Company, acted as a live load 
and was lifted from the ground and 


The transfer of Mr. Norman Hill from 

the lighthouse gallery to a waiting life- 

boat. Data for a new type of harness 
were collected. 





TRIALS 


transferred to the Dungeness light- 
house gallery and from the gallery to 
the roof of the Low Light engine 
house. A method of picking up men 
from lighthouses, shore, ship or wreck, 
and conveying them to safety was 
demonstrated in the third part of the 
display when Mr. Hill was lifted from 
the lighthouse gallery, as our picture 
shows, and lowered into a lifeboat 
standing by in choppy seas below. 

It is emphasized that the trials, 
which were highly successful, were 
part of a serious experimental pro- 
gramme and were not performed as a 
publicity stunt. Valuable data for the 
design of a suitable harness have been 
collected from the trials. 

The British Electric Traction Com- 
pany hopes to take delivery of a fleet 
of Westland-Sikorsky S51s within less 
than twelve months. These will be 
made available for charter hire opera- 
tions in coastal and other areas of the 
British Isles, for Trinity House, and 
the Royal National Lifeboat Institu- 
tion. It is realized that the demand 
for relief or rescue purposes may be 
only occasional, but when a demand is 
made, however, it will be of extreme 
urgency, and the Company is willing 
to enter into an arrangement which 
will ensure that an aircraft is avail- 
able. 


Even if an aircraft has a. 
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BRISTOL HELICOPTER 


First Detailed Survey of Latest British Rotary-Wing Aircraft 


we feel, relevant to state that rotating-wing aircraft 

have not received in this country anything like the 
attention paid to them in the United States—at least, not 
in recent years and not in terms of variety of types— 
although on the other hand we can feel gratified that the 
British helicopters which exist at the present time are not 
inferior in design to those in America or on the Continent. 
Of the British machines the Bristol 171 is, perhaps, the 
most advanced, although the Fairey and Cierva projects 
are not lagging behind. 

Mr. Raoul Hafner, chief designer of the Bristol Aeroplane 
Company’s helicopter section, has had a very great deal of 
experience in rotating-wing design and, in the 171 (which 
has yet to be accorded a type name) he has produced 
a remarkably attractive machine, the flight characteristics 
of which have so far given every cause for satisfaction. 

The physical make-up of the 171 is centred, as may be 
seen in Max Millar’s drawing on the next page, in a tubular- 
strutted “‘ cage ’’ structure which, in addition to containing 
the engine and transmission system, carries the rotor hub, is 
supported by the undercarriage, and provides anchorages 
for the cabin and the tail boom. The engine of the prototype 
is a Pratt and Whitney Wasp Junior (subsequent machines 
will have the Alvis Leonides, horizontally mounted), 
carried on a six-point semi-circular mounting on the under- 
side of the rear crankcase, with bracing struts joining at two 
major rubber-bushed pick-up points on the horizontal 
cross-tube of a lateral truss tied into the cage structure. 
On the forward side of the engine, support is vested in two 
radius struts, one on each side of the gearbox, which is 
bolted direct to the crankcase nose. 


L: making this analysis of the Bristol 171 helicopter it is, 


The engine is close-cowled round the cylinder heads, the 
cowling being extended forward to shroud the cooling fan 
mounted close against the firewall which divides the engine 
compartment from the cabin. Air intake is through a large- 
area vent immediately forward of the rotor pylon, and, 
after passage across the cylinders, the air is discharged to 
atmosphere through a ventral grille. The carburettor air 
inlet is through twin ducts formed in the base of the engine 
cowling, which run from the cold side back to a mixing 
box beneath the up-draught carburettor on the rear of the 
engine : hot-air intake to the carburettor is delivered to the 
mixing box from the after side of the engine. A horseshoe 
exhaust manifold discharges at each tip into tail pipes 
which run diagonally down to eject just above the cooling- 
air outlet. A Graviner fire extinguishing system is incor- 
porated as a normal part of the engine installation. 

The power transmission from crankshaft to rotor hub 
incorporates’a centrifugal clutch and two sets of reduction 
gears, the first-stage reduction being achieved in the bevel 
gearing on the forward side of the engine and the second 
reduction made through spur gearing immediately beneath 
the rotor. Drive from the crankshaft is taken by an 
extension shaft direct to the driving member of a centrifugal 
clutch, this driving member being, in point of fact, the hub- 
plate of the cooling fan. On the rear face of the plate is 
a clutch surface, the transmitting pad ring of the clutch 
registering between this and a backing annulus which is 
peripherally serrated to the rim of the fan hub-plate. On 
the latter are pivoted ten flyweights which, under centri- 
fugal force, compress the backing annulus, clutch-pad, and 
hub-plate to give solid drive at an engine speed of about 
1,100 r.p.m. The clutch pad is carried on a plate which is 

















FLIGHT 


ss 


ROTOR HEADS 








BRISTOL HELICOPTER 


UPPER TRANSMISSION 
GEAR CASE at 


“es 
sae AIR | 








— 
SEAT 





COLLECTIVE PITCH 
CONTROL LEVER 


CYCLIC PITCH 


CONTROL - 


Ca 
fe * 


TAIL ROTOR 
CONTROL PEDALS | 


ENGINE 
CONTROLS 


TRANSMISSION SHAFT | 



















CLUTCH 


COOLING 
FUEL TANK FAN 


PARKING BRAKE 
LEVER 















LOWER TRANSMISSION 
GEAR CASE 





“ 
ENGI 
* COWLI 


esp 


a cee E 4 
GO a 
Petey. 





hub-serrated to a coaxial sleeve surrounding the crankshaft 
extension, this sleeve running back to a bevel pinion which 
meshes with a bell-type bevel crown-wheel. The crown bevel 
is hub-serrated to a vertical drive shaft around which are 
pivoted the toggle-action wedging-levers carrying the 
slippers which form the freewheel device. 

Drive is transmitted through the toggle-levers and slippers 
to an enclosing bell sleeve which, running in a large diameter 
ball-type steady bearing in the gearbox head, is externally 
serrated to mesh both with the driving member of the rotor 
brake and the driving member of an 8-point Layrub flexible 
coupling. The driven member of the latter is actually the 
base of the main transmission shaft. The crown part of the 
gearbox cover carries the rotor-brake shoe-anchorages, the 
brake itself being a normal car-type expanding unit with 
twin cam-spread shoes. 


The main transmission shaft is a 2%, in. diameter, 
8-gauge steel tube, terminating at the head with another 
8-point Layrub coupling to give drive direct to the spur 
pinion of the upper reduction gear. The base of the enclosing 
gearbox is bolted, together with the rotor support cone, 
direct to the boss of the mounting pylon. In the upper 
section of the gearbox is carried a roller bearing in which 
the inner casing shell rotates, this being bolted to the main 
spur wheel. On the underside of the spur wheel is bolted 
a low-angle bevel-annulus which meshes with a bevel 
pinion for transmitting drive to the tail rotor shaft. The 
inner shell casing is axially bolted to the base of the rotor 
hub-forging in which the blades are pivoted. 

All rotor loads are transmitted down to the pylon and thus 
to the airframe by means of the rotor support cone, the only 
loads carried by the gearbox casing being tooth reactions. 
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N this exclusive ‘‘Flight’’ 10 TAR ROTOR 


drawing by Max Millar, the 

essential layout and dis- | 
position of fundamental com- 
ponents are admirably shown. ‘ , 
In conjunction with the detail Be . \w / 
drawings appearing on succeed- 3 SR RDU A os 
ing pages, it is simple to follow 
the build-up and - operational 
function of the aircraft. The 
rear bulkhead of the cabin is a 








“The tail rotor is nominally a ‘‘pusher’’ 
ptt oe See fae - SQ whose thrust, relative to the ue re- 
which run the transmission \ action of the main rotor, acts as a anise 
rods for cyclic pitch control. ie” rudder and so gives turning control. 
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Before going on to describe in detail the structural 
design of the rotor, we might with advantage pause briefly 
to review the basic forms of blade motion and the reasons 
for such motions. We shall deal only with general principles, 
the design theory being far too complex a subject even for 
superficial treatment within the space at our disposal. 

The helicopter can be said to have two fundamental 
forms of flight, these being respectively vertical motion 
and translational motion, and although quite obviously 
these two forms can be superimposed one upon the other, 
they are, nevertheless, separate and distinct and entail 
quite separate control input motions on the part of the 
pilot. Vertical flight is achieved by collective change 
of blade pitch; that is to say, the pitch setting of all 
blades is simultaneously increased or decreased to 
provide greater or lesser lift and so cause the aircraft 
to rise or descend vertically. This is controlled by 
what is called the collective pitch lever placed between 
seats in the cockpit so that it is pulled upward to 
increase pitch and pushed downward to decrease it. 
The other form of blade motion is called cyclic pitch 
change which, as its name suggests, indicates that the 
angle of attack, or pitch, of each rotor blade will 
progressively increase and decrease during a cycle, or 
single rotation. 

Reference to the schematic diagram will render 
understanding of this principle quite simple. As an 
example, we will assume the aircraft to be flying in a due 
Northerly direction and the corresponding pitch change 
of one blade will then be as follows : when the blade is 
pointing North the pitch angle will be a minimum and, 
as the blade rotates through East its pitch will pro- 
gressively increase until, when pointing South, it 
will be at its maximum value; from South the pitch will 
progressively decrease through West until it is a 
minimum once more at North. This action is applicable 
to each blade, and we can summarize it by stating 
that the point of maximum blade pitch will always be 
at 180 deg. to the direction of flight. Again, for 
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ROTOR HUB 


Detail of rotor head showing support, 
control connections, reduction gear, 
flapping and drag hinge articulation 
of blades, and the interesting tensile- 
cum-torsion anchorage of the blades. 


example, with the aircraft 
pointing Northward but flying 
sideways to the West, blade 
pitch will be at its maximum 
when the blade is pointing 
East and at a minimum when 
pointing West. 

These blade motions result 
in a relationship between the 
thrust axis of the rotor and 
the centre of gravity of the 
aircraft causing the machine 
to move in the appropriate 
direction. Thus, when all 
blades maintain the same pitch 
throughout their rotation, the 
rotor thrust axis passes vertic- 
ally through the centre of 
gravity of the aircraft and thus 
the machine will hover or rise 
or fall vertically. When, how- 
ever, cyclic pitch change is 
introduced, although the rotor 
hub does not itself tilt, the 
blade articulations, in the form 
of flapping hinges, allow the 
blade to rise as its pitch 
increases relative to its nominal 
position at minimum pitch, and thus the thrust axis of the 
rotor as a whole will be displaced from the aircraft’s centre 
of gravity, so causing the aircraft to move in a direction 
opposite to the displacement. 

Referring back to our illustration of cyclic pitch control 
with the aircraft flying Northward, since the maximum 
blade pitch is achieved when each blade points Southward, 
the thrust axis of the rotor will be inclined rearward at the 
base so that it passes downward on the Southern side of 
the centre of gravity of the aircraft, so inducing the machine 
to move in a Northerly direction. The diagrams on the 
following page indicate this and also show the relative position 
of thrust axis to centre of gravity for other motions of 
flight. As stated previously, although collective pitch 
change and cyclic pitch change are separate entities, they 
can be simultaneously applied so that the aircraft can 
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Schematic illustration of cyclic pitch change showing how, when aircraft 
is flying Northward, in rotation of a blade from North via East, South and 
West back to North, the pitch angle progressively increases from a minimum 
at North to a maximum at South, and then progressively decreases back 
to its minimum at North. The pitch angles shown above are exaggerated. 
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climb, maintain altitude, or descend whilst, at the same time. 
moving forward, backward or sideways. 

We have not so far mentioned turning control. This is 
achieved by means of the tail rotor which is caused, by means 
of changing its blade pitch and therefore thrust, to overcome, 
exactly counterbalance, or succumb to, the torque reaction of 
the main rotor. In the Bristol helicopter, where the main 
rotor turns in a clockwise direction viewed from above, torque 
reaction will naturally tend to swimg the nose of the machine 
to port.- The tail rgtor, being mounted on the starboard side 
of the boom, is thus nominally a pusher airscrew. 

Having run through the power transmission and blade pitch 
change motions, we can now consider the structural build-up 
of the rotor head. As we have seen, torque is transmitted from 
the inner shell of the upper reduction gear direct to the rotor 
hub proper. This forms the common anchorage for the rotor 
blades, each of which is pivotally mounted by a needle-bearing 
flapping-hinge. The ‘‘blade’’ half of the flapping-hinge is a 
forged link, which is bored at right angles to the flapping axis 
to accept a sleeve member around which the blade can swing 
a limited amount and so form a drag hinge. By this means, the 
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at the head of which is carried each of the radial arms which 
pick-up to the cantilevers off the blade sleeves. This forms the 
spider, and a little below the stalk head is fashioned a ball 
which, housed in an appropriate socket, permits a stalk move- 
ment in the form of a double cone, or hour-glass, the ‘* waist ’’ 
pivotal point of which 1s the centre of the ball. It may be ap- 
preciated that displacement of the stalk from the vertical will, 
via the spider arms, set a given pitch angle to each rotor blade 
and, as the blades rotate’ around the inclined axis of the stalk, 
their pitch-change will be varied cyclically. 

The socket in which the spider stalk ball is retained is itself 
formed in the head of a conical sleeve which surrounds the 
stalk, This sleeve is capable of being moved axially and by 
this means collective pitch control is achieved. 

Each rotor blade is 2oft 2.4in long from the anchorage pins 
to the tip, and is built up on an improved-wood laminated spar 
with spruce ply-faced chordal ribs, spruce trailing edge strip 
and a special ply covering. The leading edge is sheathed with 
brass strip, the blade as a whole being covered with an acrylic- 
resin skin. Anchorage to the root arms is made with three 
steel plates top and bottom, sandwiched with two wood 
laminae of the spar root, the whole being cramped up by bolts 
to give a “‘clutch’’ friction joint of large contact area. As 
already mentioned, the blade attachment is made with two 

pins to the end of the blade sleeve, and 
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extraction of one pin allows the blade to 
be folded back for stowage in confined 
spaces. 

At each blade element the centrifugal 
force is arranged so as exactly to counter- 
balance the lift, and at the outer blade 
stations where the lift is very power- 
ful, lead weights are let into the spat 
to give the requisite centrifugal force. 
This. design feature of maintaining a 
balance between centrifugal force and 
lift applies, of course, only at one par 
ticular condition, but the variation 
throughout the whole rotor r.p.m. and 
pitch ranges is relatively slight. 


Control Connections 


The run of primary controls transmis- 
sion between cockpit and rotor can be 
seen in the accompanying illustration and 
it is, perhaps, sufficient to state that the 
control columns for producing cyclic 
pitch change have their movement re- 
produced by the spider stalk. Like- 
wise, the collective pitch control lever 
is connected so as to produce a sympa- 
thetic movement of the cone sleeve 
carrying the stalk pivot ball. The col- 
lective pitch lever has a movement range 
of 51 deg which results in a blade pitch- 
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These d.agrams serve to show how the position of the rotor thrust axis relative to the 
aircraft’s centre of gravity produces a component force to give translational flight. 


' angular displacement of the blades is allowed to change slightly 
| in order to permit a degree of angular acceleration and decelera- 
tion during rotation. [Each drag-hinge sleeve is surmounted by 
a friction damper, the compression of which is maintained by 
a low-rate spring-stack of rubber rings. 

The actual blade anchorage to the link is formed by an eye 
with which is integrally fashioned a sleeve: also incorporated 
with the eye is the root anchorage for a segmentally divided tie- 
bar which is housed axially within the sleeve, its opposite 
(blade) end being similarly anchored to the end of an outer 
enclosing sleeve. It may thus be appreciated that the trans- 
mission of all loads between blade and rotor ‘s made through 
the tie-bar, which, in addition to acting as a tensile member 
catering fer centrifugal loads, also functions as a torsion bar 
to cater for blade movement in pitch. 

The outer extremities of the blade sleeves are fashioned with 
multiple fork-ends with which lugs on the blade proper register 
for anchorage with two pins. At the inner ends of the blade 
sleeves are the cantilever arms whereby pitch-change motion is 
transmitted from the hub spider, but before going on to con- 
sider this, it should be stated that the inner blade-sleeve eye 
at the drag hinge embodies lugs on each side for attachment of 
drag struts which connect each blade with its fellows. These 
drag struts incorporate rubber commpression/tension buffer-pads 
whereby the peak oscillations of angular movement are 
| cushioned. 
| Running up through the centre of the rotor hub is a stalk, 





change of plus 12 deg from ztro 
or feathering pitch. 

We should here mention the inter-con- 
nection between the collective pitch lever 
and the engine throttle. This is a Tele- 
flex cable, one end of which is anchored to the collective pitch 
lever, with the outer sheath terminating at a cam-lever linked 
to the throttle butterfly. The core of the cable passes straight 
through the cam-lever to terminate at a power control lever in 
the cockpit. On the Bowden principle of curvature deforma- 
tion, movement of either end of the cable independently (i.e., 
collective pitch 1ever or power control lever) will result in an 
appropriate movement of the cam controlling he throttle but- 
terfly. The cam is necessary to correlate throttle opening to 
blade pitch, so that rotor speed and engine boost are kept in 
the appropriate relationship; thus, rotor speed is independent 
of blade pitch. Normal rotor speed range is from 230 r.p.m. 
to 287 r.p.m. and for any given flight condition the combina- 
tion can be either high rotor speed with low blade pitch, or 
low rotor speed with high blade pitch, the rotor speed being 
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A simple illustration of the way in wnich the balance between lift 
and centrifugal force relieves the blades of bending loads and 
maintains the cone angle largely constant. 
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controlled by the power lever in the cockpit, with the collective 
pitch lever adjusting the blade angle appropriately to give 
height control. 

At this point, it is appropriate to consider details of the 
tail rotor. Drive is taken from the bevel pinion in the upper 
reduction gear of the main transmission by means of a 1;in 
diameter, 17-gauge steel tube divided into three lengths of 
about rift each, the distance from rotor to tail-boom elbow 
being approximately 22ft. Each 11ft length is supported in 
two bearings which, in addition to providing journal support, 
also permit a degree of axial movement to cater for the effects 
of temperature change on the boom structure. At the elbow 
is a Hardy Spicer constant-velocity joint, each yoke-half of 
which is supported in twin-row, self-aligning, ball-bearings. 
The drive shaft terminates with a universal joint to the tail 
rotor gear, the universal being flange-bolted to a transfer bell, 
hub-serrated to the shaft of the driving bevel. The driven 
bevel is bore-serrated to the end of a shaft extending from the 
‘ base’’_of the hub. The hub consists essentially of three 
pairs of jaws in which the blades are universally mounted. 
Bolted to the hub is an 
internally splined sleeve for 
transmitting torque to a 
transfer sleeve housed coaxi- 
ally within it, which carries 
the pitch-change spider 


Diagrammatic layo.t of primary 
flight controls. The geometry of 
transmission movement for cyclic 
pitch control is clearly shown in 
the diagrams at lower right. 


arms. 
Pitch-change movement is = 
imposed as the ‘‘rudder’’ on 


pedals in the cockpit but, 
as the negative pitch range 
is only two degrees, whereas 
the positive range is twelve 
degrees, some form of dif- 
ferential linkage in the 
transmission must obviously 
be introduced so that pedal 
movement is equidistant. 
This is catered for by the 
angular disposition of radius 
links which carry the cables 
at the elbow. Pitch-change 
motion from the cables is 
given, by means of a chain 
insert, to a sprocket carried 
with a threaded sleeve on 
the end of a core shaft 
running through to the 
spider. The threaded sleeve 
engages with a fixed nut- 
sleeve bolted to the enclos- 
ing case. Rotation of the sprocket thus moves the core shaft 
helically, the linear travel being used for ‘‘lifting’’ or ‘‘ lower- 
ing’’ the spider, whilst the rotary motion is taken by a deep- 
groove thrust-bearing housed in the spider hub. The axial 
movement of the sprocket is accommodated by lateral 
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Detail of tail rotor assembly, showing reduction gear, pitch-change 
transmission and blade mounting. 
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Detail of rotor blade construc- 
tion showing the sandwich-type 
friction joint for blade attach- 
ment to the rotor head. 













flexibility in the chain. 

The spider arms are ball/ 
socket-jointed to push/ pull 
tubes, ball/socketed in turn 
to horn levers off the blade 
roots. Thus lifting or 
lowering the spider rotates 
the blades about their longi- 
tudinal axis for pitch 
change. 

Blade anchorage in the 
hub jaws is a pin joint, the 
bolt of which pinches up the 
jaws, via hardened side: 
plates, with the centre race 
of a twin-row needle-bear- 
ing. The outer race is 
enclosed by a Tufnol bush, 
the outer profile of which is 
spherical, and this bush is 
housed in the bore of the 
blade anchorage _ spigot. 
Thus the blade mounting is 
virtually a universal joint, 
giving flap hinging about 






CYCLIC PITCH 





MN TO PORT CONTROL COLUMN. FORWARD 
cOPESULTING IN. PORT RESULTING IN. FORWARD the needle bearing and 
INCLINATION OF SPIDER INCLINATION OF SPIDER drag hinging about the 


spherical bush. As in 
normal airscrew practice, the blade root is threaded 
to a steel adaptor, the bell mouth of which is threaded 
with a retaining nut which pinches up the outer race of a 
Timken bearing. The inner race of this bearing is retained 
against a root shoulder on the outer diameter of the blade 
spigot, and thus caters both for centrifugal and journal 
loads. 

In the rear of the tail rotor box is a socket into which registers 
the mounting tube of a lateral damping. surface, the purpose of 
which is to damp out any pitching oscillation of the aircraft. 
To protect the tail rotor from damage through striking the 
ground should any over-control inadvertently be applied, 
a semi-flexible shaft anchored at the elbow projects 
diagonally downward to terminate in a skid shoe. 

Having surveyed the operative elements of the 
machine, we may conclude with a brief review of the 
physical arrangement. The cockpit is comfortable and 
reasonably roomy; the backs of the front seats hinging forward 
to give access to the passenger seats at the rear. These are 
carried on a box in the floor structure about 8}in above the 
cabin floor level. The Perspex glazing is carried on square- 
section, light alloy tube framing, and, although of course, the 
field of visibility is marvellous, it does seem a pity that there 
should need to be a ‘‘scuttle’’ rail dividing the upper part 
of the screen from the nose. There is, too, a certain amount 
of optical distortion in the nose glazing although this is, per- 
haps, not important. The centrally mounted instrument panel 
is of T-shape and is laid out in an admirably neat manner, 
whilst all controls are conveniently positioned and have a 
range of movement which is comfortable. Beneath the cockpit 
is the 36-gallon fuel tank, the filler for which is recessed into 
the port side. Inlet and outlet louvres in the belly skinning 
provide forced draught ventilation of the fuel cell. 
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“ Flight” photograph. 


/n outstanding characteristic of this promising tricycle-equipped prototype is its forward field of view, both on the ground and in the air. 


Progress with the Newbury Eon 


First Impressions in the Air 


: Development and Detail 


Improvement in Hand 


the prototype Newbury Eon impressed everyone very 

favourably. Not only is it a very attractive little air- 
craft, but its modern nose-wheel layout and roomy cabin at 
once stimulate interest among private owners. This first 
prototype, which has a roo h.p. Cirrus Minor engine, carries 
three passengers in a cabin capable of holding four in comfort. 
The next machine, which will not, however, be ready for some 


M “tte pe its first public appearance at Radlett this year, 


. months, will probably have a 145 h.p. Gipsy Major X engine 


will carry the four passengers with ease. The design was 
“4 work of hviation wie Engineering Products, Ltd., of Felt- 
aan a recent visit to Welford, near Newbury, I flew the Eon 
in company with Mr, Stanbury, who is doing the flight test- 
ing. I made no attempt myself to assess in detail its per- 
formance and handling at that stage. This will come later 
when a number of improvements to the detail design have been 
incorporated. It should be made quite clear that there is no 
intention of placing the Eon on the market until the makers 
are satisfied that it is the best they can offer. This is expected 
to entail several more months of development. 

Cruising at about 95 m.p-h., the Eon handles quite well, but 
there is at present a lack of crispness about the controls—par- 
ticularly about the ailerons. An elevator with reduced horn 
balance is being tried out and, by comparison with ailerons 
and rudder it is now over-sensitive. Stated another way, a 
very small movement of the push-pull wheel produces a very 
large effect. A different linkage with the same control surface 
might prove satisfactory. Brakes are also under examination 
and an improved type—probably hydraulic—is to be fitted. 








View from the cockpit is nothing less than outstanding. 
About the only other vehicle which can compare with it is a 
motor cycle. If the legs for the main landing wheels are 
shortened to reduce the pronounced nod as the nose wheel 
touches down during a landing, the view forward will still be 
more than adequate. 

Both take-off and landing, which are pleasant and simple 
actions, are best made in two stages. For take-off with flap 
a little lowered, the nose wheel is lifted fairly early and at 
about 50 m.p.h. the Eon pops off the ground when it is ready, 
without any backward movement of the wheel control. It 
then climbs steadily away at about 60 m.p.h. and 500 ft/min 
with two up. When landing, a ‘‘ wheeler’’ in roughly flying 
attitude is made following a slight hold off, and the machine 
is then tipped forward on to its nose wheel, assuming a quite 
pronouncedly nose-down attitude. 


Pleasing Approach 


The Eon is at its best on the approach, which is made at 
about 55 m.p.h., full flap giving a good steep attitude with 
exceptional view of the landing path. A trickle of engine re- 
duces the rate of descent, which is quite high, but a good burst 
is required to check an undershoot. One gets the impression 
when flying the Eon that rather a lot is being asked of a willing 
and smooth little engine. This is also reflected in the low rate 
of climb. 

The stall is gentle enough but comes without warning at just 

over 40 m.p.h. Small spoilers on the centre section leading 
edges should remedy the lack of warning. Spinning tests have 
yet to be made and a tail chute will first be fitted. 
4 The layout of the cabin and 
panels has not yet been final- 
ized, but engine instruments 
are grouped to the left and a 
flying panel is placed centrally. 
A drawing of the Eon’s struc- 
ture and some details appeared 
in our September 18th issue. 
There is little doubt that when 
all the improvements have been 
incorporated by the makers, 
Elliots of Newbury, Ltd., and, 
particularly, if the price can be 
kept to about £1,750, as is anti- 
cipated, the Eon will find a 
ready market. M. A. S. 


The Newbury Eon three-seater 
with Cirrus Minor engine is -oth 
attractive and practical. It is of 
all-wooden construction. 
“Flight” photograph 









ATMOSPHERIC 
TESTING 


New de Havilland Test House for 
Research and Development in 
Pressurization and Allied Problems 





ABIN pressurization is necessary for human wellbeing 

at elevated altitudes, and bound up with this are 

the conjoint problems of providing both temperature 
and humidity control of the cabin air; these can be said to 
torm the atmospheric side of the matter. With this, however, 
is necessarily brought a train of problems of a purely physical 
nature; for example, sealing and strength considerations of 
the fuselage structure, and the functioning characteristics of 
components and auxiliary service systems in widely varying 
atmospheric conditions. 

Quite obviously, the proper development and final testing 
of equipment can be carried out only under conditions similar 
to those which will be met in service. Testing in actual flight 
is a most expensive method in that it necessitates many hours 
of flying to achieve a few minutes’ work and, furthermore, 
can offer only a limited range of conditions. In order .to 
dispense with this imperfect procedure the de Havilland Air- 
craft Company decided, early last year, to install at Hatfield 
research equipment with which all probable combinations of 
conditions could be covered at will, and which would be 
suitable for testing pressure cabins and all types of equipment 
and components, particularly those connected with fuel 
systems. The work was quickly put in hand and the equip- 
ment necessary to fulfil the requirements ordered: by January, 
1947, the main chamber was ready for the first test runs. 

The main decompression chamber is externally 14ft in 
diameter and 35ft long. It is constructed of welded steel 
plate in thick with domed ends. One end is welded to the 


shell of the chamber and carries an air lock for entrance when 
the chamber is partly evacuated. The other end is detachable 
to permit the insertion of large test specimens; it is held in 


: 


i 





One of the several panels through which electrical and other fines 
are taken in pressure-tight joints to the test specimen in the 
chamber. 
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The end cover of the main chamber is removed by an overhead 
gantry. The cedar-strip lining of the chamber is just visible at 
the left. 


place by hinged bolts and is lifted away by an overhead gantry. 
The observation windows consist of two glass panels with the 
intervening air space containing a calcium chloride desiccant, 
and other panels, similar in construction to the windows but 
with the glass replaced by single steel plates, are fitted for 
passing instrument and electrical connections into the chamber 
through pressure-tight joints, The available working space 
within the chamber is 1t2ft in diameter and 27ft long. An 
electrically driven vacuum pump of the double-acting single- 
cylinder type with a capacity of 2,000 cu ft/min evacuates 
the chamber through motorized control valves remotely 
actuated from the main control panel. These motorized valves 
give positive and fine control, so that conditions reptesenting 
any altitude up to 80,000 feet can be reproduced, and the 
equivalent rate of climb governed as required. To reinflate 
the chamber, air is drawn from outside the building, by way 
of a filter, through remotely controlled motorized valves 
similar to those in the vacuum system. 


Refrigeration 


When refrigeration is needed, the air is further passed 
through a small mechanically refrigerated cooler to extract 
the surplus moisture and prevent ice formation in the chamber. 
A refrigeration system using methylated spirit sprayed over 
crushed blocks of solid carbon dioxide is employed. The 
blocks are fed through an ice-crusher into a large insulated 


cooling tank, in the bottom of which is a sump of methylated 


spirit. This spirit is fed by a centrifugal pump through gilled- 
tube coolers in the fixed end of the chamber and _ thence 
back to a rose spray in the top of the cooling tank. The spirit 
is cooled in passing over the carbon dioxide in the tank, and 
collects in the sump for recirculation. By this means a spirit 
temperature of as low as —76 deg C is reached at the coolers 
in the chamber. 

The air in the chamber is circulated over the coolers and 
round the chamber by two electrically driven fans (each of 
15,500 cu ft/min capacity), and in this way temperatures in 
the chamber can be reduced to —70 deg C. The chamber cat 
be cooled from normal atmospheric temperature down 10 
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panel at which the controller and a recorder sit. 
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According to the conditions to be simulated, the circulating fans in 

the vertical cylindrical casings draw air either through cooling 

coils in the casings below the fans, or through the heating radiator 
above the inner door of the airlock. 


—60 deg C in 8o minutes, and a useful heat load of 80,000 
B.T.U./hour can be absorbed during tests. Any intermediate 
temperature can be attained by controlling the rate of circula- 
tion of the methylated spirit and by varying the rate of feed 
of carbon dioxide in the cooling tank, 

For the simulation of tropical conditions the fans circulate 
the chamber air through a steam heater in place of the coolers; 
this enables temperatures of up to +40 deg C to be reached. 
For heat insulation the chamber is lined with kapok 12in 
thick and faced with cedar-wood boarding. The cooling tank 
and piping are lagged with compressed cork. 

All tests within the chamber are controlled from a main 
Communica- 
tion between the controller and observers inside the chamber 
is duplicated. It may be by normal aircraft type intercom- 
munication or by a two-way loudspeaker system. In the 
latter system the observers inside always have priority and in 
an emergency can override the controller. Observers inside 
the chamber are also provided with oxygen, electrically heated 
clothing, and a warning system of emergency switches placed 
in various positions in the chamber which operate a red light 
on the main contro] panel. 

When full tests on cabin pressurizing and air conditioning 
are to be carried out the air supply from the cabin compressors 
is represented by compressed air from the main factory supply. 
This air is first run through filters and water traps. It next 
passes through a heater to restore it to the required tempera- 
ture. Instruments for measuring flow, temperature and pres- 
sure provide means for passing a controlled quantity of air 
into the cabin at any desired temperature, pressure and 
humidity. So that aircraft-type electrical equipment can be 
used a 24-volt D.C. supply is available both inside and outside 
the chamber, as well as 400-volt and 230-volt A.C. supplies. 

The chamber for testing fuels is a smaller steel cylinder 7ft 
long by 6ft 6in in diameter, built of jin plate, and provided 
with windows and instrument inlets in a similar manner to 
the main chamber. It is connected to the same vacuum pump 
and so can also be evacuated to the equivalent altitude of 
80,000 feet. The control of vacuum in this case is by valves 
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similar to those used in the main chamber, but the valves are 
worked manually from a control point beside the chamber. 
To prevent fuel vapour from test rigs in the chamber reaching 
the vacuum pump and forming an explosive mixture in its 
cylinder, a condensate collector is fitted in the vacuum line 
between the chamber and the pump. 

Standing beside the chamber are two cylindrical tanks each 
3ft in diameter and 6ft 6in high, which are used as containers 
for fuel pumped from aircraft-type tanks in the chamber when 
fuel pumps are under test. These tanks are connected to the 
chamber by balance pipes, so that they are always at the same 
internal pressure as the chamber itself. Near by is a steam 
calorifier for heating fuels, and a variable-speed electric motor 
for driving aircraft-type fuel pumps. 

A new building has been specially erected to house all this 
equipment. The bay for the main chamber and its equipment 
is 80ft long and 46{t wide. Beside this is a bay 54ft long 
and. 22ft wide to accommodote all the fuel testing equipment, 
also a room 26ft by 22ft housing the vacuum pump. Over 
the fuel-test bay and the vacuum pump room is an upper floor 
accommodating an insulated storage bin for the solid carbon 
dioxide, storage space for test equipment not in use, an Office 
for analysing test results, and a room to house all the elec- 
trical control gear for the valves, motors, etc. Outside the 
building are two underground storage tanks each of 1,000- 
gall. capacity, one for petrol and one for paraffin, and also one 
of 500-gall. capacity for methylated spirit, all with suitable 
pumping equipment. 

Fire Precautions 


Elaborate precautions against fire have been taken in de- 
signing the fuel-test bay. It is surrounded by fireproof walls 
and all interior doors leading to it are of the double fireproof 
type. A complete system ’of ventilation has been installed, 
including ventilation of individual test rigs, while a carbon 
dioxide fire-extinguisher system with both automatic and 
manual cpetation covers the whole area, and all rigs are con- 
nected to the underground storage tanks by automatic jettison- 
ing valves. 

The fuel-test bay has also been used to house an air-flow test 
rig, which consists of a powerful fan built into a metal duct 
system, sections of which can be removed and replaced by 
such items as heat exchangers, air intakes and similar items 
for airflow tests. Speeds up to about 190 m.p.h. can be 
reached in the duct system. 

All the above equipment is now installed and in use. The 
first try-out of the decompression system was carried out at 
the end of January, 1947, and the first run on the refrigerator 
system early in February. Since then instrumentation has 
been completed, and the first tests on aircraft components 
began in April, 1947. The whole plant, therefore, was in- 
stalled and working in a little under a year from the. original 
decision to build it. This could have been achieved only with 
the help and co-operaticn of a number of specialist firms, in 
particular Normalair, Ltd., who gave the design team the 
bentfit of their extensive experience with similar equipment; 
Daniel Adams, who built the main chamber; J. and E. Hall, 
Ltd., who supplied the refrigerating gear; I.C.I., Ltd., who 
gave technical advice on the rather unusual type of refrigera- 
tor system, and Reavell, Ltd., who supplied the vacuum pump. 


BOOK REVIEW 


Bombing and Strategy: The Fallacy of Total War. By 
Admiral Sir Gerald Dickens, K.C.V.O., C.B., C.M.G. 
Sampson Low. 7s Gd net. 

COMMON criticism of German air strategists is that they 
‘* frittered’’ their bombing effort. The truth of this is 
thankfully acknowledged throughout these islands. At the 
same time, an impression has tended to arise that our own 
bombing force was wielded with uncompromising decision. 

Post-war evidence, however, has shown that our striking 

power was not always directed at the most profitable targets 

and there are many who will see eye-to-eye with Admiral 

Dickens in his new book. He is at pains to show that the 

German forces—more specifically the U-boat effort—which 

threatened our sea power should: have been our first objective 

in securing ‘‘ minimum vital security ’’ 

Readers of Air Chief Marshal Harris’s Bomber Offensive 
should in fairness hear the Admiral’s case. He himself opines 
that, to dismiss the Navy as contemptuously as does the Air 
Chief Marshal, is not a useful contribution to the better inte- 
gration of the Services. He concludes, however, by admitting 
that Bomber Offensive is a remarkable’ book, in which students 
of war, and others, will find information and opinions deserv- 
ing of consideration. It gives, he says, the other point of view 
and ‘‘ we must take our choice.”’ 











500 | FLIGHT 


High-Temperature Alloys 
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Metallurgical Problems of Gas Turbine Components 


OT until materials possessing exceptional properties were 
developed and made available did the gas turbine be- 
come a practical power unit for aircraft. Gas tempera- 
ture is high, gas flow large and, in order to attain light weight 
and small bulk, rotational speed must be high. Such condi- 
tions of high temperature and high stress could not be met 
by the alloys available at the commencement of the war, 
although these were a great advance on any previously pro- 
duced. The interested authorities called in Sir William T. 
Griffiths, D.Sc., to tackle the problem. He gathered a team 
of specialists, took’an early decision to pursue investigations 
of the 80-20 nickel-chromium alloys, developed earlier by the 
National Physical Laboratory, and eventually produced the 
Nimonic alloys now in general use in this country. On Octo- 
ber 23rd, 1947, he gave a lecture to the Royal Aeronautical 
Society* in which he emphasized that the problem, despite 
some attention to non-metallic substances and some engineer- 
ing considerations, remains essentially a metallurgical one. 
The most severe combination of stress and temperature has 
to be met in the turbine blades which also have to be produced 
to precise dimensions in a relatively complicated shape. 
Most alloys can be permitted a stress below which fracture 
will not occur at 
room tem pera- 
ture, whatever 
the rate of im- 
position or dura: 
tion of applica- 
tion. At elevated 
temperatures the 
time factor is ol 
vital importance 
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is rapid but at a 
falling rate, a 
secondary stage : 
during which creep occurs at an approximately constant rate, 
and a tertiary stage when the extension rate accelerates and 
hnally leads to rupture. ; 

It is most important to determine point B marking the 
change from the secondary to the teritiary stage as this will 
set a limit to the safe operational life of the component. Wide 
variation of creep 
curve character- 
istics occurs for 


The creep curve. 
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the same alloy 36 TONS/IN.# 

under different  Tons/w? 
stresses at the 

same tempera- 14 TONS/IN2 
ture. The mini- 


mum creep rate 
(secondary stage) 
is lowered and ex- 
tended in time as 
the applied stress 
is reduced. When 
the same material 
under the same TIME 
stress is exposed 
to different tem- 
peratures a series 
of curves is obtained showing a similar extension of the 
secondary stage as the temperature is lowered. 

The significance of these curves is twofold. First, it must 
be recognized that it is not possible to determine the behaviour 
of an alloy unde: one temperature or stress by conducting a test 
at sore other temperature or stress. Secondly, to request 
a higher temperature or stress than is actually needed or a 
different combination of stress and temperature will lead to 
development of unsuitable material and serious wastage of 
time and effort. An example of this occurred with Nimonic 75 
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* “The Problem of High Temberature Allovs for Gas Turbines.” 


produced for an operating temperature of 750 deg C. When 
actual operating requitements were fixed at 650 deg C Nimonic 
75 was not the best possible on all considerations and Nimonic 
80 had to be developed for the specific temperature. Static 
tests do not, of course, reproduce operating conditions in which 
stress and temperature fluctuate. At present no satisfactory 
machine exists for reproducing these conditions. 

Turbine blades are also subject to high frequency vibration 
which is likely to accelerate fatigue. Unfortunately, it appears 
that satisfactory creep resistant materials possess a relatively 
low damping capacity. This problem has been circumvented 
mechanically by means of the ‘‘fir tree’’ type of attachment 
to the turbine disc. Blades welded to the disc or cast integral 
with the disc raise acutely this aspect of the problem. 

Since turbine blades operate in contact with hot gases they 
must be resistant to corrosive attack. Chromium and alu- 
minium are most important for this purpose. To be effective 
at least 10 per cent chromium must be present in the alloy and 
more than 20 per cent raises production difficulties. Alu- 
minium is more potent but even low contents render forging 
exceedingly difficult. So far, satisfactory materials are avail- 
able for blades operated at 750 deg C or lower but if tempera- 
tures are raised the corrosion problem may demand further 
attention. 

Nimonic 75-owed its creep resistance to the effect of heat- 
treatment on the solution and precipitation of carbides of 
titanium. The final percentage composition of an alloy to 
operate at 650 deg C was within the range given below: — 

Cc Si Mn Fe Cr Ti Al Ni 

Ol. HES 1.0 5.0 
(max) (max) (max) (max) 

From this, after a heat-treatment consisting of soaking for 
eight hours at 
1,080 deg C, air 
cooling, re-heat- 
20 ing for 16 hours 
ge at 700 deg C and 
re-cooling, creep 
properties were 
obtained sub- 
stantially higher 
than those of any 
other material 
CONVENTIONAL. then available. 

STEELS The new alloy 
was called 
““Nimonic 80” 
and the chart 
gives some indi- 
cation of the ex- 
tent, of the 
advance which had been made. The first trials were made in 
1942 and since then Nimonic 80 has remained the standard 
material for aircraft turbine blades in Great Britain. Research 
on blade materials has continued and still higher quality alloys 
are now available in experimental amounts. Nimonic 75 in 
sheet form 1s virtually standard for combustion chambers and 
other components. 
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Improvement in creep resistance up to i941. 





MR. FARREN’S TRANSFER 


LACKBURN AIRCRAFT, Ltd., announce that Mr. W. S. 
Farren, C.B., M.B.E., M.A., F.R.Ae.S., who has been 
technical director of that company since 1946, has been released 
from his engagement to take up a similar post with A. V. Roe 
and Co., Ltd. The transfer will take place in November. 

In a way it may be said that Mr. Farren is returning to 
the Hawker-Siddeley group, as he was on F, M. Green’s tech- 
nical staft at Armstrong. Whitworth Aircraft after the first 
world war, but that was before the present grouping took 
place, and thus before there was any connection between Avro 
and A.W. 

Few people in British aviation have had such wide and long 
experience as Mr. Farren. It includes designing, experimenting, 
lecturing, followed by periods as Deputy-Director of Scientific 
Research at the Air Ministry and M.A.P., Director of Tech- 
nical Development, M.A.P., and finally back to the starting 
point, but this time as Director of the Royal Aircraft Estab- 
lishment at Farnborough, where his early work began, as did 
that of many others who have since achieved fame. 
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Irvin-Bell Abroad 


European Demonstration Tour on a Helicopter 


y taking the Bell B 47 helicopter around Europe on a demon- 
stration tour, Mr. Leslie Irvin and Captain A. B. 
“Jimmy ’’ Youell, of Irvin-Bell Helicopter Sales, Ltd., en- 
countered a great deal of enthusiasm. 

The aircraft’s European debut was made at the Royal Golf 
Club at Ravensteen, near Brussels, on September 26th, where 
leading officials of the Ministries of Civil Aviation, Transport 
and Agriculture, and of the Post Office, were obviously: im- 
pressed. It is understood that the roof of the new Post Office 
building in Brussels has been designed to facilitate the land- 
ing and take-off of helicopters. The following day a second 
demonstration was given at the Chateau Wolvenbesch, 
Cappelen, near Aniwerp. 

In Holland the party was received at Ypenberg Aerodrome 
on October rst by a distinguished company where, again, the 
Postal authorities were fully alive to the helicopter’s possi- 
bilities. | At the invitation of Prince Bernhardt, a visit was 
made to the Royal Palace at Soestdijk where both Princess 
Juliana and the Prince expressed considerable interest. 

At Zurich, the next place visited, two demonstrations: were 


given at Zuchen Allmend where, in addition to important 
dignitaries of the City and Canton, the assembly included 
representatives of the Army, the hotel industry, the railways 
and Swissair. A special demonstration was arranged for Col. 
Rhyner, chief of the Air Force: the particular military prob- 
lems set up by the mountainous terrain of the country make 
the Swiss authorities naturally interested in the military 
potentialities of the helicopter. The Postal authorities, too, 
showed considerable enthusiasm at the means offered by the 
helicopter of reaching isolated communities. 

The tour ended with a demonstration of the Bell at the 
Polo Club de Bagatelle, Bois de Boulogne, Paris, where, 
among the twelve hundred people representing almost every 
Ministry, were such aeronautical veterans as Henri and 
Maurice Farman, and Henri Potez. Captain Cyril Turner, who 
is a director of Irvin Air Chutes of Great Britain, Ltd., was 
faced with a dilemma when, after having broadcast to the 
French public a lively description of the helicopter, he was 
asked by the interviewer if this new form of flying would not 
eliminate the need for parachutes. 





A New Aeronautical College 


2 SCHOOLS, LIMITED, founded by the late W/C. Roy 
Harben, D.F.C., in 1938 to operate a Volunteer Reserve 
school at Derby, has since widened its field of activities to cover 
many phases of aviation. The latest venture of this enterprising 
company is the formation of an aeronautical college which will 
train boys on leaving school up to the time of their call-up for 
the Forces or their commencement of a career. In spite of the 
difficulties encountered during the transitional period from war 
to peace, the progress of the Company has been remarkable. 
The untimely and unexpected death of W/C. Harben necessi- 
tated a reconstruction of the Board and G/C. Wilcock, O.B.E., 
A.F.C., M.P., who was connected with the Company in its 
early days, became Chairman. Other Directors appointed were 
W/C. H. A. Roxburgh, A.F.C., and Mr. W. E. Phillips. Mrs. 
J. Harben became Deputy Chairman and remained responsible 
for the welfare of staff and pupils: The Company now operates 
Nos. 16 and 25 Reserve Flying Schools and manages the air- 
ports at Derby and Wolverhampton for the local authorities. 
Flying clubs have been formed at both places, and they are 


among the largest and most successful in the country, with a 
membership of over 4oo and a fleet of light aircraft which is 
maintained in the Company’s workshops. The International 
Air Rally held at Derby last summer was organized by the 
Company. 

The course at the new College covers a two-year period and 
it not only embraces a practical training in aeronautical sub- 
jects and flying training to conform to R.A.F. standards, 
but also includes general subjects such as economics, literature, 
and languages. Pupils will therefore continue their general 
education while receiving technical and flying training. 

There is a second and more advanced course of instruction 
for those over 18 years of age, which will take the pupil up to 
commercial flying standard. The College buildings are situated 
in beautiful surroundings, and the fees include messing, accom- 
modation and sports. The first course is due to commence at 
the end of January and full details can be obtained from The 
Bursar, Aeronautical College, Air Schools Limited, 78, Buck- 
ingham Gate, London, S.W.1. -« 





Dart and Merlin Developments 


— Rolls-Royce 1125 e.h.p. Dart airscrew-turbine has, at 


the time of our going to Press, completed somewhat over 


five hours flying of its initial flight trial programme. This has 





all been carried out with the Dart ‘mounted in the nose ol 
a Lancaster flying test-bed and, as may seen in the 
accompanying illustration, the jet pipe is deflected downward 
and ejects-forward of the aircraft’s bomb-bay. The 
latter, incidentally, houses a fuel tank. 

Many hundreds of hours of development run- 
ning, with and without airscrew, already lie be- 
hind the Dart which, apart from possible military 
applications, is intended for early installation in 
the Vickers Viscount pressurized medium transport 
for which a cruising speed of 325 m.p.h. is fore- 
cast. The Dart is characterized by an extremely 
small diameter, being of axial-flow design. 

Another item of Rolls-Royce news concerns the 
Merlin 35, to be supplied in quantity for installa- 
tion in Avro Athena and Boulton Paul Balliol 
high-performance trainers for the R.A.F. Versions 
of these aircraft with airscrew-turbines may never 
appear in service and it is expected that pupil 
pilots will pass from the new Merlin-engined 
trainers to the Meteor two-seater. 

Ratings for the Merlin 35 are: max. take-off 
1,280 h.p. at +12lb/sq in boost; combat, 1,245 
h.p. at + glb/sq in boost at 11,500ft; max. cont. 
cruising, 1.060 h.p. at + 71b/sq in boost at 9,250ft. 
Basically the Merlin 35 resembles the Merlin 
T.24/2, but has a single-speed supercharger. 


The Dart is seen mounted in the nose of a Lancaster 
for preliminary flight trials. Ths“ pineapple ’’ hub 
is for strain gauging, as are the cemented strips of 
contacts on the blades. “ Flight” photograph 
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WEB-FOOTED : The first de Havilland Dove to be fitted with floats. 


by the de Havilland Company of Canada. 


ABA and SILA to Amalgamate : 
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Design a d development of this seaplane version has been undertaken 
Water rudders are later to be fitted to the Edo floats. 


Reports on Accident to a Viking 


and Aerovan : Slump in Market for American Light Aircraft 


INTERNATIONAL AIR FARES 


HE three 1.A.T.A. Traffic Conferences at Rio de Janeiro 
concluded with unanimously approved resolutions to intro- 

duce uniform world-wide rates for passengers and cargo. 

International charges generally will be kept at their present 
level during the coming winter, with the exception of fares 
on the North Atlantic route for which the Conferences have 
recommended an increase of £6 4s 1d to £86 17s for the six- 
month period commencing March Ist, to cover increased opera- 
tional costs, particularly of fuel and labour. The Conferences 
also agreed to merge the existing classification of air freight 
and air express (the reservation of freight space) into a single 
category of international air cargo and to allow reductions 
of 25 per cent on all shipments over 100 Ib anywhere in the 
world. Both these recommendations are, of course, subject 
to Government approval. 

Agreement has also been achieved for the first time on the 
following international air tariffs: Ten per cent discount on 
round-the-world trips; for children between two and twelve a 
discount of 50 per cent, and for infants below two a go per 
cent discount. Free baggage allowances of 30 kilos (66 Ib) 
on international flights, with the exception of short hauls in 
Europe on which gratis allowance will be 20 kilos (44 lb) and 
certain round-the-world flights, which will have a free allow- 
ance of 40 kilos (88 Ib). Fixed excess baggage charge of one 
per cent ot one-way passenger fare per kilo (2.2 Ib) with one 
minor exception. Institution of round trip excursion fares of 
one-and-a-quarter times one-way fare at carrier’s discretion. 
Round trip discounts on air portions of trips involving both 
surface and air transport. 


SWEDISH AMALGAMATION 


“THE two Swedish airlines, S.I.L.A., the private company, 

and A.B.A., the company with large government share 
holdings, are to be amalgamated. The precise terms of the 
amalgamation are not yet known, and will depend largely upon 
the report of a Commission which has recently returned to 
Stockholm from a tour of America. The new airline will be 
known as A.B.A., and is expected to have a share capital of 


£4,175,000, of which the government will own half, but the 
final capital amount will probably be raised to nearly 
£7,000,000 by a government loan. The new company will 
take over the S.I.L.A. interest in Scandinavian Airlines 
System, and it is understood that both Norway and Denmark 
have been informed of the proposed amalgamation. 


C.A.B. AGENCY RULING 


INCE Pan American Airways started operations across the 
North Atlantic in 1939, United States Lines, the American 
shipping company, have acted as sales agents in Europe for the 
airline. The Civil Aeronautics Board has recently directed 
that since the two companies are operating services in competi- 
tion with each other it cannot permit one to act as agent for 
the other. After January 21st, therefore, Pan-American Air- 
ways will organize their own booking and passenger handling 


FIRST POST-WAR MASTER PILOT 


"Digg tote ce JOHN WOODMAN, cne of B.O.A.C.’s trans- 
atlantic captains, with 8,500 flying hours to his credit, is 
the first pilot to be awarded the British Master Pilot’s Certifi- 
cate since the end of the war. 

Captain Woodman came to England in 1934 and learned to 
fly with Surrey Flying Services. Two years later he was a 
First Officer with Imperial Airways, operating on the Johannes- 
burg-Kisumu route, and the following year transferred to the 
route between Khartoum, Sudan and West Africa, which he 
continued to fly after the outbreak of war. In 1943 he was 
posted as a pilot on the B.O.A.C. return ferry service, and has 
been flying the Atlantic ever since. 

The machinery for issuing the British Master Pilot’s Certi- 
ficate is at present under discussion, and in future it may be 
issued by G.A.P.A.N. 
tions for pilots’ licences under the I.C.A.O. requirements, and 
it will therefore have no practical value. It may be continued 
however as a diploma and so maintain its prestige value. The 
certificate as it stands may be issued for either land or marine 
aircraft, or both, to holders of ‘‘B’’ licences who have held 
them for at least five years, and the applicants must also hold 





It will not be included in the regula- 4 





a ae ee ee ee en. ee ety 


— =— ~- ~m 6 = rH eH e £35 


an @&- as of oc 2 & chee mm oe ke A ook a |S Get ee tet ee. fo 












the 
arly 
will 
lines 
nark 


ican 
the 
cted 
eti- 
for 
Air- 
ing 








‘minimum flying hours are 7,000 with 








OCTOBER 30TH, 1947 





Civil Aviation News ..... 


a First Class Navigator’s Licence. . The 





5,000 hours in command of an aircraft, 
and 1,000 hours on either marine or land 
aircraft whichever certificate is applied 
for. Flying hours must also include 2,500 
hours as pilot in command of multi- 
engined public transport aircraft or air- 
craft engaged in some aerial work. It 
is therefore not restricted to airline pilots. 
An additional requirement is 500 hours’ 
night flying. which must include 200 
departures or landings at night. The regu- - 
Jations appear in the 1937 amendments to 
A.N.D. 13. 





MISHAP IN FAR EAST 


EWS has come from New Guinea that the Bristol Freighter 

G-AIMC, chartered by Qantas Airways from the Bristol 
Aeroplane Company, met with a mishap on Wau airfield one 
morning recently. It is understood that the aircraft landed 
safely on the airfield, which has a one in twelve gradient, and 
taxied to the highest side. After switching off the engines the 
aircraft ran backwards, gathering momentum as it careered 
out of control for a thousand yards. It finally dropped 26 feet 
over the lower edge of the airfield, crumpling the starboard 
wing and tearing off the undercarriage. Luckily, none of the 
passengers or crew were injured. 


VIKING AND AEROVAN ACCIDENT 
4 REPORTS 


HE Chief Inspector of Accidents has recently submitted 
two more reports of accidents involving civil aircraft. One 
report deals with an accident at Croydon Airport on May 
23rd involving Viking G-AHPJ owned by Hunting Air Travel, 
Ltd. The crew, none of whom were injured, consisted of the 
pilot, Captain Walter Rogers, Navigator/2nd Pilot Captain 
R. W. L. Mulliner, Radio Operator Mr. M. D. Newman, and 
Flight Engineer Mr. J. E. Patten. On the morning of May 
231d the aircraft was loaded with. fruit at Verona under the 
supervision of the pilot who stated he made constant reference 
to the slide rule C. of G. computor to ensure that the load 
was distributed correctly. wAt 14.00 hours the aircraft took 
off, and after 3 hours 15 minutes flying arrived over Croydon 
Airport with about 50-60 gals. of fuel most of which was in 
the rear tanks. The pilot stated that he made a normal 
approach to land on runway 120, and when the aircraft was 
3 to 4ft above the ground at an air speed of 90 knots he 
throttled back the engines. The pilot’s evidence of the sub- 
sequent movements was contradictory. He first stated there 
was no response from the elevators and that the aircraft struck 
the ground on all three wheels; his second statement implied 
that the aircraft gave a quick porpoise, then touched down 
and ran along on its landing wheels until the port under- 
carriage collapsed. A B.O.A.C. employee who witnessed the 
accident estimated that the aircraft bounced 3o0ft into the air. 
An examination of the aircraft took place after it had been 
removed from the runway and there were indications that 
both undercarriages had collapsed in a backwards and upwards 


FOR BUSH OPERATORS : The Dove seaplane during trials in Toronto Bay, Lake Ontario. 


Capt. J. Woodman. 
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direction. The surface of the runway end was covered with 
“‘rod and bar’’ tracking and an inspection of the ground, 
which was recorded as ‘“‘firm’’ at the time of the accident, 
revealed that both landing wheels had struck the runway 21 
yards from the perimeter track. The imprint made by the 
port wheel showed that it had struck with considerable force; 
the tracking was bent }in below the horizontal and embedded 
in the ground. The starboard wheel had also distorted the 
tracking, but to a lesser degree. The next points of impact 
were beyond the limit of the tracking, approximately rogyds 
and. 117yds ahead and had been made by the port and star- 
board wheels respectively. The wheel imprints were 4}in and 
34in deep and indicated that after the first impact the aircraft 
had dropped from a considerable height after the bounce. 

Summing up, the Chief Inspector of Accidents concluded 
that the cause of undercarriage collapse was due to an exces- 
sively heavy landing and that the maximum permissible all-up 
weight was exceeded by 189lb. The report also states that 
under the existing load’ conditions the pilot’s handling ot 
the fuel system was incorrect, 

The second Accident Report concerns the Miles Aerovan 
Mark IV G-AJOB owned by the Ulster Aviation Company, 
Ltd., and chartered by Miles Aviation, Ltd., Northern Ire- 
land. At the time of the accident it was engaged in flying a 
cargo of freight from Woodley Airfield to Newtownards, 
Northern Ireland. The accident occurred five miles S.E. of 
South Rock Lighthouse on June 27th at 18.07 hours. The 
crew, Captain B. N. Lyttle and Navigator Mr. L. G. Lewsey, 
were uninjured. Prior to the flight the pilot obtained a 
meteorological report and the aircraft movement was cleared 
by C.A.C. Uxbridge. When the aircraft left Woodley Aero- 
drome at 15.30 hours it had 70 gall. of fuel on board. Good 
weather conditions prevailed. At 18.00 hours when flying at 
a height of 500ft the pilot heard a change in the engine note 
and at once proceeded to check all instrument readings, observ- 
ing that the oil pressure gauge for the port engine was reading 
‘*zero.’’ Captain Lyttle thereupon opened up the starboard 
engine to full revolutions, at the same time closing the port 
engine throttle. As height was being lost, the pilot sought 
to maintain altitude by flying at varying airspeeds. These 
attempts were unsuccessful, and thinking that possibly only 
the oil pressure gauge was faulty, he gradually opened up 
the port engine to 1,800 revolutions, whereupon extremely 
violent vibration occurred and it was necessary again to close 
the throttle. As the aircraft continued to lose height, the Cap- 
tain instructed Mr. Lewsey to kick out the windows and 
endeavour to jettison the cargo. Immediately following this 
the aircraft lost safety speed, resulting in the pilot having to 
abandon his attempt to remain- airborne. A ditching being 
imminent, Captain Lyttle closed the starboard throttle and 
selected flaps down, at the same time warning Mr. Lewsey 
that they were about to ditch. Owing to the glass-like surface 
of the sea, the pilot was unable to estimate his exact height 
and assumed that the aircraft hit the water in a tail-down 
attitude. After impact the aircraft turned over and settled 
on the water in an inverted position. Both the occupants 
were thrown clear and eventually took up station on the 
inverted mainplane. At 20.10 hours, approximately 2 hours 
after the crash, both were picked up by the S.S. Colwith 
Force. 

It is considered that the primary reason for the failure of 


a 





3 There is likely to be a small but positive market 
for this version in certain classes of bush operation, since the basic characteristics of the design have always been in line with the require- 
ments of such operators in Canada and elsewhere. 
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the port engine can be attributed. to the fracture of one of 
the oil pump plungers which resulted in the oil pump jam- 
ming. The Accidents Investigation Branch found that the 
aircraft was airworthy and the Certificate of Safety was signed 
prior to its departure from Newtownards, and that the aircraft 
had a valid Certificate of Airworthiness at the time of the 
accident. The aircraft was loaded within the prescribed limits 
as laid down ‘in its Certificate of Airworthiness, and carried 
enough fuel and oil for the intended journey. The airframe 
and engine inspection had been completed under the Approved 
Maintenance Schedule, and the pilot’s ‘‘B’’ Class Licence 
was valid and endorsed for Aerovan aircraft. In the opinion 
of the Board the accident was the result of the failure of the 
aircraft to maintain height when flying,on its starboard engine 
after the port engine had seized, The reason for the failure 
of the port engine was the break-down of the port engine- 
driven oil pump. 

It is thought curious that whereas in the Viking inquiry 
details of the load sheet and the position of the C. of G. were 
stated, only the bare statement of the all-up weight was given 
in the Aerovan inquiry. 


ACCIDENT COMMITTEE 


COMMITTEE has been set up by the National Civil 
Aviation Consultative Council to inquire into the pro- 
cedure governing investigations into acci- 
dents to civil aircraft in the United 
Kingdom and to British civil aircraft 
abroad, and to make recommendations. 
The committee members are: 
Mr. C. M. Newton, Aerodrome Owners’ 
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designed plane with a seating capacity for 27 passengers, as 
the standard passenger aircraft on its system. A transport - 
plane with a seating capacity of 70, it is stated, is also being 
developed. 


AMERICAN LIGHT AIRCRAFT MARKET 


Boros American light aircraft industry, whose sales were 
phenomenally high last year, is now faced with a steadily 
dwindling market. Last year light aircraft released from 
Government surplus stocks were quickly absorbed by buyers 
interested in cheap planes and by clubs for sporting and train- 
ing purposes, but the market has now reached saturation point, 
and sales are rapidly declining. The slump has hit the smaller 
aircraft manufacturing concerns hardest, forcing many of them 
out of business altogether. Salesmen of the surviving com- 
panies have found that catering for the business market, as 
distinct from the personal buyer, proves most profitable, and 
are concentrating on finding new uses for aircraft in business 
and industry. 

Convinced that sales can be maintained and stepped up by 
a change in production policy, the Stinson Division of the Con- 
solidated Vultee Aircraft Corporation took the lead in moving 
aircraft into the business market, and are able to report sales 
figures ahead of other concerns for June this year. They are 
now compiling the results of a survey of the business uses to 
which their planes have been put, as a guide for the sales efforts 
of their dealers, and in their new production programme are 


z 





Association (chairman). 
Major R. H. Mayo, Royal Aero Club. 
Mr. J. S. Nicholl, Institute of Trans- 


port, 

Mr. Christopher Shawcross, M.P., 
Barrister-at-law. 

Mr. W. Bentley Purchase, Senior 


Coroner and Hon. Secretary of the Coro- 
ners’ Society of England and Wales. 

Investigation has been found necessary 
since it has become the custom to hold 
inquiries into aircraft accidents in public, 
and it is felt that the present procedure 
may not be suitable. 


RUSSIAN CIVIL AVIATION 


| gawk progress is reported in Russia 
in the field of aviation, where the 
mileage over the air routes now exceeds 
that of any other form of internal trans- 
port. There are eight main trunk airlines 
linking some 65 Russian cities, and an extensive foreign 
service is operated by the civil airline, Aeroflot, with 
regular runs to the capitals of 15 countries bordering the 
Soviet Union, with most of whom reciprocal agreements have 
been concluded. Neither Pan American Airways nor British 
European Airways, however, operate in Poland or the Balkans, 
although the former company maintains a service to Prague 
and the latter operates to both Prague and Helsinki. 

Aeroflot has increased its route mileage by 7,500 miles to 
93,150 during this year, and is introducing a new Russian- 


CORPORATION PROPERTY : 
recently at Yeovil. 
Alan Bristow of Westland Aircraft for Trinity House and the Lifeboat Institution. 





One of the B.E.A. Sikorsky S-5! helicopters photographed 
Last week interesting experiments were made at Dungeness by 


Some details appear on page 494. 


laying particular emphasis on servicing and spare parts, which 
are expected to find a ready market even when the demand 
for aircraft has decreased. . 

For the light aircraft industry as a whole, however, sales esti- 
mates have shown a distinct downward trend, dropping from 
2,000 in April to 1,600 in May, 1,100 in June, and under 1,000 
in July. Sales are now expected to remain around the 1,000- 
monthly mark for the rest of the year. In comparison, sales 
last year exceeded 30,000, while the pre-war annual average 
was 5,000. 


BREVITIES 


A CIVIL aviation agreement providing for the reciprocal 

grant of facilities in their respective territories for the 

operation of scheduled air services has been concluded between 

the United Kingdom and Colombia. 
* * * 

On the recommendation of the Director General of Civil 
Aviation in Australia, after a report on the matter by a De- 
partmental Committee, Narromine has been selected as the 
alternative to Mascot as the International Airport for Sydney. 

* * * 

The post-war growth of charter companies in the United 
States resulted in the introduction, early this year, of a regu- 
lation requiring all such companies to be in possession of 
certificates of operation. Certificates are still being issued by 
the Civil Aeronautics Administration at the rate of 200 per 
month. The number of U.S. charter companies is now in the 
neighbourhood of 2,000, operating 4,439 aircraft and employ- 
ing 8,488 personnel. 


The helicopter experiments for B.E.A. will be organized by 
W/C. Brie, the official in charge of the B.E.A. Experimental 
Helicopter Unit of which Mr. Theilmann is the Senior Pilot. 

* * * 

Automobile and Aircraft Services, Limited, of St. James's 
Street, have been appointed sole distributors to Souther 
England for the Aero Car. The area is bounded in the north 
by a line drawn from the Wash to the Severn. 

* * * 

Following an exploratory visit earlier this year by Air 
Commodore C. S. Cadell, C.B.E., Managing Director of Inter- 
national Aeradio, Ltd., two of the company’s executives, 
Commander Kenn@th Kemble, R.N.V.R., and G/C. R. Scott 
Farnie, are now on a tour of Pakistan, India, Burma and 
Siam. They are to discuss telecommunications and naviga- 
tional problems and the possible provision, operation and 
maintenance of such facilities by International Aeradio, Ltd., 
on behalf of the governments concerned. 
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The revised fares on B.E.A.’s internal services which come 
into operation on November 2nd, as announced in Flight last 
week, will now also affect the Channel Island rates. The 
fares from London to Jersey and Guernsey will be increased by 
16s to £5 1s, from Southampton to Jersey and Guernsey by 
11s to £3 11s, and from Jersey to Guernsey from 15s to £1. 
Reductions of 15 per cent and to per cent on the sum of two 
single fares for monthly and 60-day return tickets respectively 
will be allowed. As from the same date there will be no 
direct service to Guernsey, and passengers will change from 
Dakotas to Rapides at Jersey. 


* * * 

The first of the Qantas Lockheed Constellations, Ross Smith, 
reached Mascot on October 14th and the Company has decided 
to name the other three Lawrence Hargreave, Harry Hawker 
and Charles Kingsford-Smith. 

* * * 

During June, July and August Australian National Airways 
carried 127,875 passengers, an increase of 14,020 over the 
same months last year when there was no competition from 
the Government-owned line. In August, 45,937 passengers 
carried exceeded the previous record of 42,000 made in April. 

* * * 

Special short-term appcintments with I.C.A.O. are being 
offered to six young men. The successful candidates are from 
Argentina, Bolivia, France, Greece and the Netherlands. Dr. 
Roper, Secretary-General of the organization, explained that 
it was the beginning of a training plan designed to introduce 
into the I.C.A.O. Secretariat personnel nominated by Member 
States for a limited period of training. The purpose of the 
appointments is to familiarize trainees with the activities of 
I.C.A.O. The first group of trainees will be appointed for a 
six-month period. 
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B.S.A.A. have applied to the U.S. Civil Aeronautics Board 
for landing rights at Miami, Florida. If permission is granted 
Miami will serve as a port of call for aircraft from Britain and 
Trinidad, and will be included in the Caribbean network which 
B.S.A.A. plan to open following their recent acquisition of 
British West Indian Airways. It will be the third U.S. air- 
port open to British aircraft, the other two being New York 
and Baltimore. 

* * * 

Five services a day—four with Dakotas and the fifth with 
a Viking—are being operated by Air-India between Bombay 
and Karachi. The company also operate a shuttle service 
between Bombay and Calcutta with Viking aircraft, and a 
twice-daily service between Bombay and Delhi with Dakotas. 
Owing to recent disturbances this last route does not now 
include a night stop at Delhi. 

* * * 

On October 17th a Viking belonging to the Contract Charter 
Division of Airwork, Ltd., left Blackbushe for Kuwait. It 
will be the first large type to be based-at Kuwait, where it 
will be on charter to the Kuwait Oil Company for passenger 
and freight transport. Periodical inspections will be made at 
Baghdad, but the aircraft will return to this country for major 
overhauls. : 

* * +. 


The Republic Aviation Corporation is negotiating the sale 
of its Seabee amphibian production rights consequent upon the 
decision to discontinue the manufacture of these aircraft. This 
decision, it is stated, was taken owing to the fact that all 
Republic’s production facilities were needed for the manufac- 
ture of other types of aircraft. The Corporation will however 
continue to provide spares and service for aircraft already 
sold. 


FROM THE CLUBS 


FF“. L. C. THOMAS has recently taken over the secretary- 
ship of the R.A.F. Flying Club operating from Panshanger, 
Hertford: He reports that membership now totals 292 and 
new members are being enrolled each month. Flying time on 
the club’s two Moth Minors and two Austers for the half-year 
April 1st to October 1st totals 340 hours. Nearly all of this 
represents solo flying by members because no instruction is 
given at the club apart from checks, since most members are 
ex-R.A.F. personnel with previous flying experience. 
* * * 

Closely connected with the R.A.F. Flying Club at Panshanger 
is the London Aeroplane Club, which was founded in 1925. 
Like most clubs at this time of the year its current monthly 
flying totals show a decrease over previous months, but in 
September, in spite. of the prevailing bad.weather, 180 flying 
hours were logged, only 25 less than the figures for August. A 
successful informal dance was held during the’ month and it 
is hoped that more events of this nature will take place in the 
future. Mr. Dennis A. Cather, the Chief Instructor, informs 
us that 30 new members joined the club during last month. 



























CONTINENTAL TOURER : The Sokol M.I.C., Czechoslovakian 3-seater tourer shown here, 
originates from the Automobile Works, a nati nal enterprise in Chocen, Moravia. The 
aircraft, powered by a 105 h.p. Walter Minor 4-cylinder air-cooled engine, is of wooden 
Maximum speed is 


construction, fabric covered, with a retractable undercarriage. 
149 m.p.h. 





One. of Britain's largest air-minded families, the twelve 
Bendalls, has recently joined the Portsmouth Aero Club. Mr. 
Bendall, a 57-year-old local farmer, and five of his sons and 
daughters are already taking flying tuition, and other members 
of the family will start their flying training soon, 

* * * 

Airwork’s Flying Club, situated at Denham, Bucks, within 
easy reach of London, continues to serve many flying enthusi- 
asts from that area. During the six months from April to 
September 19 ab initio pilots received their ‘‘A’’ licences after 
training at.the club, and 19 old ‘‘A’’ licences Were renewed. 
In this period also 20 ex-Service members qualified for their 
‘*A’”’ licences and 11 ‘‘B’’ licences were renewed. The total 
number of flying hours for the six. months under review was 
663. 

* * * 

The Board of Air Contractors, Ltd., which owned and #per- 
ated the Reading Aero Club, has now decided that it does not 
wish to continue with this type of business. Consequently the 
Reading Aero. Club, which opened last 
July, has -been* closed down and club 
activities at- Woodley have ceased. It 
is pointed out ‘that the closing of the 
club has no reflection on its management 
by Mr. -J. H. H.-Hill, ‘who informs us 
that. apart. from. the. initial outlay 
expenditure the club was holding its own 
and its financial position was sound. 

* 


+ * 









Statistics issued by the Herts and 
Essex Club at Broxbourne covering the 
six months ended on September 3oth 
show that the club has ~ompleted a most 
successful season. Thirty “A’’ licences 
have been issued to members trained at 
the club, 32 ‘‘A’’ licences renewed, and 
a total of 2,126 hours have been flown on 
club machines during the six-month 
period. Lord and Lady Nathan have 
promised to attend the club’s annual 
buffet dance which is being held at the 
Park Lane Hotel, London, on November 
4th. A limited number of tickets (price 
£2 2s) is available for members of other 
clubs and these may be obtained from the 
Club Secretary, Mr. F. E. Darlow, at the 
Herts and Essex Aero Club, Broxbourne 
Airfield, Nazeing, Herts. 
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CORRESPONDENCE 


The Editor does not hold himself vesponsible for the views expressed by correspondents. 


The names and addresses of the writers, 


not necessarily for publication, must in all cases accompany letters. 


THE METEOR IV 
Premature Publicity 


OUR reference to the absence of a Meteor IV jet fighter 
from the recent air weapons demonstration on the West- 
down Range. prompts me to recall that this mark of Meteor 
has been publicized as a ‘‘standard R.A.F. fighter’’ ever 
since G/C. ‘‘ Willie’? Wilson secured the record in one of the 
first of its type nearly two years ago. 
Who is responsible for this apparently deliberate misinforma- 
tion—the R.A.F,, the Ministry of Supply or the manufac- 
turers? REACTIONARY. 


AIRCRAFT FOR HONG KONG AIRWAYS 
Why Not Buy British ? 


E cgaglennconsaripr to your report of Hong Kong Airways having 

received two aircraft out there for services between Hong 
Kong, Shanghai and Japan, being a Chinese business man and 
engineer, I am very interested to know whether these aircraft 
are of British manufacture or American? I have been given 
to understand they are Dakotas. 

Surely during the present critical export drive of this 
country, there are aircraft manufactured in this country with 
an equivalent or superior performance, suitable for the services 
out there, such as the Vickers Viking and Avro York. 

What chance is there of any sales of British aircraft and 
machinery, when the chosen instrument (Hong Kong Airways, 
a subsidiary of B.O.A.C.) uses American goods, especially in a 
country where competition is severe? VEN LAI. 


THE FLYING BOAT 
Some Brice Arguments Answered 


Poe pete! the article under the above heading in your issue 
of October 9th, 1947, just when Captain David Brice tries 
to put a damper on the rapidly increasing popularity of the 
large flying boat, his first and strongest point against the boat 
is disproved by the very thing happening which he says is 
impossible—the landing in mid-Atlantic of a Boeing boat, in a 
gale, and the rescue of its passengers! Had this happened to 
a land machine, it must have ended in total disaster. 

I would refer Captain Brice to an article which I wrote for 
Flight of January 27th, 1944, where many of his arguments 
against the boat are already answered. In particular, his 
statement that rivers generally must be ruled out as suitable 
alighting places is surely refuted by experience. Has he ever 
been to the Medway, where most of the big flying boats, both 
civil and military, were built in days gone by? They, over a 
long period of years, had to do their prototype:and production- 
testing from very restricted waters above the bridge. I do 
not suggest that this part of the Medway would be suitable 
as an operational base, but it does clearly prove in how narrow 
a river a flying boat can be safely manceuvred—even without 
reversible airscrews. There must be many an area of water 
larger than this which would always be available for emer- 
gency landing; and they must certainly be safer for the 100- 
ton, or even the 200-ton flying boat than almost any existing 
airfield would be for a land machine of similar size. 

Again, take the relative cost of sea and land bases, and 
consider what is happening at Filton, where houses and roads 
are being scrapped—when both are badly needed—to prepare a 
suitable runway for the Brabazon. A flying boat of similar 





size could be taken off on its first flight at a fraction of the 


cost. 

Captain Brice, in his article, cites the difficulties of finding 
switable bases between this country and Singapore for (presum- 
ably) the 200-ton flying boat, and mentions about six (already 
available) sheets of water on the route on which a boat could 
land. I would be surprised to learn of even one suitable land 
airfield with long enough runways capable of carrying the 200- 
ton land machine. s 

Another point is raised by Captain Brice when he says ‘‘ that 
the points of contact of a landplane are few and that oleo legs 
lift the fuselage clear of most obstructions.’’ Does he imagine 
the large landplane can, in an emergency, land on scrub and 
bushes? No, Sir, it can only land on its prepared runway 
where there are no such obstructions, and where the surface 
is capable of withstanding the concentrated weight. 

His very next sentence reads ‘‘a flying boat hull provides 


a lot of area both below and directly above the water line.” 
This particular point is very much in favour of the boat, as 
the area of contact goes up as the weight and size of the 
craft increase, ensuring that the landing loads per unit of area 
remain reasonably low; whereas, in the case of the landplane, 
all the weight has to be taken on the landing wheels which, 
being retractable, are in themselves a major engineering 
structure. 

To sum up, there is a place for both types in the scheme of 
things, but the larger the craft the more heavily the scales 
are weighted in favour of the flying boat. W. P. KEMP. 


WHY NOT A EUROPEAN CENTRAL FLYING SCHOOL? 


The Question of Professional Competence 


ECENTLY I.C.A.O, has made certain recommendations 

with regard to operational limits for airfields. It has 

been suggested that ‘‘ Aerodrome Authorities ’’ should compile 
a list of such limits for the guidance of Control. 

With due respect for such an august body as I.C.A.O., it 
is contended that no ‘‘rule of thumb”’ such as they suggest is 
adequate to cope with a situation which is influenced by so 
many variants. Circumstances alter cases and, since the case 
under consideration is governed by weather, type of aircraft, 
type of airfield, system of airfield approach, pilot ability, and 
a host of other variables, it would be almost impossible to 
devise a schedule which did not allow of wholesale misinterpre- 
tation. Such a schedule, in fact, would be liable to misappli- 
cation with dangerous consequences. 

Whether or not to proceed to a given airfield and how to 
effect a safe landing on arrival is fundamentally the prerogative 
of the captain of the aircraft concerned and only he can co- 
ordinate and assess all the relevant facts necessary to reach the 
decision. 

The matter now falls into its correct perspective as quite 
clearly one of professional competence. The professional 
ability of an airline captain is ensured by his qualifications 
for his ‘‘B~’ licence, his Navigator’s Licen¢e and his Instru- 
ment Rating Card. Surely in this last lies our solution? Why 
not carry this certification to its logical conclusion and endorse 
the Instrument Rating Card for competence down to given 
limits using specified systems of I.L.S. in the same manner 
as the ‘‘B’”’ licence is endorsed for competence on the type of 
aircraft? Proof of recent reasonable experience could be 
required of the applicant on renewal of the flying licence every 
six months, 

The Royal Air Force on any count must be acknowledged as 
a body with long experience of the practice of flying and fly- 
ing-training, and their Empire Central Flying School provides 
an admirable precedent which civil aviation might do well to 
study. It is suggested that a European Central Civil Flying 
School should be established which would operate in much the 
same manner, providing initial training and certification of 
civilian instructors, refresher courses, and possibly, also, travel- 
ling examination flights. The E.C.C.F.S. could recruit from 
the major European civilian airline companies, and being 
already an international body could make recommendations for 
standards of proficiency, etc., to I1.C.A.O. ‘* RESURGAM.” ° 





FORTHCOMING EVENTS 


Oct. 30th.—Royal Aeronautical Society: Third British Commonwealth 
and Empire Lecture. James Bain. 
Nov. Ist.—Society of Licensed Aircraft Engineers: “' Aircraft Pneu- 
matics.” H, R. Haerle. 
Nov. 4th.—R.Ae.S. (Graduate and Student). ‘‘ Mai 
. the Field.”” M. J. Kemper, M.B.E., A.R.Ae.S. 
Nov. 4th.—Herts and Essex Aero Club: Annual dance, Park Lane Hotel. 
Nov. 6th.—Royal Aeronautical Society: ‘‘Some Recent Developments 
in the Landing Gear Field.’’ Capt, R. Lucien, A.F.R.Ae.S. 
Nov. 8th.—British Interplanetary Society : ‘* Electronics and Space Flight.” 
Arthur C. Clarke. 
Nov, i9th.—R.Ae.S. (Graduate and Student). 
John Yoxaill. 
Nov. 28th.—Royal Aeronautical Society: Joint Lecture with Inst. Me- 
chanical Engineers. ‘‘ The Development of the A.S. Type 
Gas Turbine.” W. H. Lindsey, M.A., A.F.R.Ae.S. (Postponed 
from Nov. 20th, 
Nov, 29th.—Pathfinder Ball, Dorchester Hotel. Park Lane, London. 
Dec. 4th.—Royal Aeronautical Society : ‘‘ Problems Facing Civil Airline 
Operators.”’ N. E. Rowe, C.B.E., B.Sc., D.I.C., F.R.Ae.S. 
Dec. 6th.—Helicopter Association of Great Britain : ‘‘ Some Aerodynamic 
Problems of the Helicopter.” H: B. Squire. 
Jan. 7th — cpr mea Society: ‘* The Man-Carrying Rocket.” 
. A. Smith. 


Difficulties in 





“ Aircraft Photography.” 
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ELEMENTARY ECONOMY : Comprehensive basic training, with economy in outlay and manpower, will be the job of the Percival Prentice. 


A.A.F. Appointment 


HE Air Ministry has approved the 

appointment of Air Vice-Marshal 
G. H. Ambler, C.B., C.B.E., A.F.C., 
as Honorary Air Commodore of No. 609 
(West Riding) Squadron, Auxiliary Air 
Force. Air Vice-Marshal Ambler com- 
manded 609 Squadron at the outset of 
the war. 


Three Naval Stations Close 


HE Admiralty announces the closing, 

as an economy measure, of three 
Royal Naval Air Stations. These are 
H.M.S. Kestrel (Worthy*Down) ; H.M.S. 
Goldcrest (Dale) and H.M.S. Fieldfare 
(Evanton). 


A sketch of the tail appears overleaf. 





Royal Air Force and 
Naval Aviation News 
and Announcements 





Tree Planting in Walcheren 


BY bombing dykes to destroy the 
German defence system that 
guarded the port of Antwerp the Royal 
Air Force was compelled to flood the 
Dutch island of Walcheren. The Dutch 
people accepted the flooding of the 
island as a necessity, though one result 
of many months inundation by sea water 





was that every tree on the island died. 
Now the Royal Air Force is assisting to 
replant the elms and limes that were a 
feature of the town and village squares 
before the war. 

A tree planting ceremony has been 
arranged by the Netherlands Government 
to take place on the island on Novem- 
ber 4th and from the Royal Air Force 
Central Fund a gift, representing the 
cost of 320 trees, has been made. The 
R.A.F. will be represented at the cere- 
meny by Air Marshal Sir Alan Lees, 
K.C.B., Air Officer Commanding-in- 
Chief, Reserve Command. Sir Alan 
servéd with Bomber Command during 
the war and holds the Netherlands decor- 
ation of Grand Officer of the Order of 
Orange Nassau. He will be accompanied 
by G/C. J. Heber-Percv. 





ANTI ORIENTAL £CCIDENTS : A Dakota “ flying exhibition and lecture room "’ equipped ty the Deputy Directorate of Accident Prevention, 
is now well under way on a six-months tour of R.A.F. Commands overseas, including Japan. Group Captain Anderson, D.S.0., D.F.C., (centre), 
is seen with crew members—W/O. Robinson, S/L. Alt, W/O. Hill, S/L. Malins, D.F.C., F/O. Wilkinson, S/L. Chadwick, D.F.C.. F/L. Haughton 
and L. A/C. Male. 
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New S. of S. on Reserves 


and. Auxiliaries 


—~ PEAKING at the Society of Lieuten- 

ants for the City of/London at the 
Mansion House on October 2oth, the Sec- 
retary of State for Air, the Rt. Hon. 
Arthur Henderson, said: 

‘*In two wars I have served alongside 
members of the Territorial Army. 
know from my own experience, at Pla- 
toon level or Army and Air Council level 
—the worm’s eye-view, or the bird’s 
eye-view—how much our country has 
owed to the Reserve and Auxiliary Forces 
of the Crown. Many of us remember, I 
am sure, the remark which I think Mr. 
Punch let fall during the war that the 
Regulars were the people who ran the 
Forces in peace time. And to-day I 
would like to emphasise as a member of 
His Majesty’s Government that we 
attach the greatest importance to the 
Reserve and Auxiliary Forces, and to 
the Cadet Forces, as an essential adjunct 
to our Regular Navy, Army and Air 
Force. It has not taken me many days, 
or indeed many hours, since my arrival 
at the Air Ministry to see what a vital 
part is rightly accorded to-day to the 
Reserve and Auxiliary Forces of the 
R.A.F. 

“The supreme objective for our Armed 
Forces is to keep the peace.. We know, 
moreover, that to that end, and to be 
in a position to make an effective con- 
tribution to the security Forces of the 
United Nations, we must maintain our 
strength. This is a matter of the highest 
national and international importance. 
For this purpose your City’s own Squad- 
ron—No. 600, the first of all the Auxili- 
aries—and the other flying Squadrons of 
the Auxiliary Air Force and the Air 
Squadrons of the Royal Naval Volunteer 
Reserve have all been given key posi- 
tions. So we feel that the assistance and 
advice which the Auxiliary Air Force 
receives from the Territorial and Auxili- 
ary Forces Association throughout the 
country are a direct and essential con- 
tribution to our defence and well being 
to-day.” 


Singapore Demonstrations 


IR MARSHAL LUANG DEVARIDHI 
PANLUK, Commander-in-Chief of 
the Royal Siamese Air Force, and mem- 
bers of the Siamese air mission, who have 
been in Singapore at the invitation of 
Air Marshal Sir George Pirie, Air Com- 
mander-in-Chief, visited the base at Sele- 
tar on October 9th. Accompanied by 
A.V-M. Breakey, A.O.C. Malaya, the Air 
Marshal and his staff were met by A. 
Cdre. G. P. H. Carter, C.B.E., the base 
commander, and senior officers. They in- 
spected No. 309 M.U., where the Air 
Marshal was introduced to the O.C., 
G/C. M. E. M. Perkins. In the repair 
workshops they saw the interior of a 
Sunderland which was being serviced. 
The mission then saw a fly-past by air- 
craft of 209 Squadron, 309 M.U. and 84 
Squadron. lBeaufighters made dive- 
bombing attacks with smoke bombs on 
a target in the Strait of Johore. In the 
evening the mission attended a concert 
and a party given by Air Marshal Pirie 
and afterwards dined at. Government 
House. 
The following: day the mission visited 
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Tengah airfield. Accompanied by G/C. 
R. Sorel-Cameron, the station comman- 
der, and by G/C. C. C. McMullen; British 
Air Attaché at Bangkok, they inspected 
Spitfires of Nos. 28 and 60 Squadrons 
and were introduced to the pilots. The 
Spitfires then took off in quick succession 
for flying displays, which included aero- 
batics by S/L. M. Constable-Maxwell, 
O.C. No. 60 Squadron. Following a low 
level ‘‘ beat up”’ of the airfield the Spit- 
fires attacked singly, with smoke bombs, 
a derelict aircraft. Subsequently the mis- 
sion. visited the Servicing Wing and 


‘Repair and Inspection hangar. The last 


event of the morning’s programme was 
a demonstration by R.A.F. police dogs. 

In the evening the mission dined at 
Air House, the official residence of the 
Air Commander-in-Chief, while the crew 
of the Dakota which brought them to 
Singapore were the guests of No. 48 
Squadron, Changi. 


Sports Events 


A FOOTBALL match between the 
Royal Air Force and the Belgian Air 
Force will be played in Brussels on 
November 12th. Other R.A.F. sports 
events next month will include the Lord 
Wakefield boxing competition, the finals 
of which will be fought at R.A.F. Sta- 
tion Cosford, Staffordshire, on Novem- 
ber 26th; a cross-country race between 
the R.A.F., Oxford University and the 
Surrey Athletic Club, from Kingston-on- 
Thames, on November 22nd, a hockey 
match between the R.A.F. and the 
Metropolitan Police at Imber Court, 
Thames Ditton, Surrey, on November 
8th, and squash rackets matches against 
Oxford University at Oxford on Novem- 
ber 5th and against Cambridge University 
at Cambridge on November oth. The 
R.A.F. individual squash rackets cham- 
pionships will be decided at the Lans- 
downe Club from November 24th to 29th. 


“ All-Through” Training 


W Rancdemsa it originated from an official 
source, the announcement concerning 
the ‘‘all through’’ aircrew training 
scheme in Flight of October 9th was not 
wholly accurate. A member of No. 1 
Basic Training Squadron, No. 3 F.T.S., 
Feltwell, informs us that the first 
trainees to receive flying instruction 
under the new system were those of No. 
1 Course at Feltwell, who commenced 
flying on September 4th. 


The Air Ministry has now informed us: 


that initial training began at Feltwell on 
April 9th, and at Ternhill on May 14th. 
Spitalgate started work on June 18th 
and Church Lawford on July 23rd. 


TRAINER’S 
TAIL: The tail 
unit of the pro- 
duction- typ: 
Percival Pren- 
tice T. Mk. | 
three- seat 
trainer, now in 
production as 
standard R.A.F. 
equipment. 
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“ All-purpose” Instructors’+ 
Y LL-PURPOSE”’ instructors, — 
link up with the first courses_ 
pupil pilots and navigators now begi 
ning “‘all-through’’ training, have beg 
under training at the Central Fly 
School, Little Rissington. The - fig 
course has now been completed and ty 
more courses are going -through; ° thes 
should be completed on October 2g 
and January 7th respectively. 

A point of interest is that the C.F.gp 
is concentrating on preventing the use§ 
instructors’ “‘patter’’ in its debas 
form, i.e., a stereotyped repetition § 
explanations given to the pupil in th 
air. The instructor of to-day must cog 
vince his examiners that he knows hoj 
and when to give his advice. His ex” 
planations must be interesting, topical” 
and apt. 4 


Air Council Reception 


Pia at a reception last week i 
honour of Major-General Junius” 
Jones (Air Inspector, U.S.A.A.F.) were 
received by the Secretary of State for 
Air. 


Alamein Anniversary 


EMBERS of the R.A.F. who se 

with units of the Desert Air Foreg” 
at the time of Alamein attended the EP 
Alamein Anniversary gathering at the 
Albert Hall on October 23rd. Air Com) 
modore G. R. Beamish, C.B., C.B.Ei7 
Director of Weapons, Air Ministry, who 7 
was Senior Air Staff Officer to the Dese: 
Air Force during the campaign, wa 
senior R.A.F. representative. 

Primarily an Army function, the re 
union was the second to be held, and” 
this year the R.A.F. were invited to” 
attend. a 
Reunions 


Tr second reunion of 143 Squadron 
aircrew will take place on December ~ 
6th, 1947, at the Unicorn and Duke’s @ 
Restaurant, 177, Jermyn Street, S.W.1, 
All interested should contact J. A.” 
Selka, 68a, Emm Lane, Bradford, 7 
Yorks. eS 
* * * i 

A No. 6 E.F.BS. Sywell reunion din-7 
ner will be held in London on December © 
13th. Particulars from J. Hamilton- 7 
Smith, 138, Bulstrode Avenue, Houns- 
low, Middlesex. 








